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SEQUENCE LISTING 

<110> Glaxo Group Limited 

The Governors of the University of Alberta 

<120> New Process 



<130> PB60213 
<160> 26 

<170> FastSEQ for Windows Version 3.0 

<210> 1 
<211> 1314 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 1 

atgttccacc cggtcctgcc ccggggccgc gaggaccgca ccgttctggt ctccggccgc 60 

ggctgcaccg tacgggacac cgaagggcgc acctatctcg acgcctcgtc ggtgctcgga 120 

ctgacccaga tcggccatgg acgtgaggag atcgcgcagg ccgccgccga gcagatgcgg 180 

acactcggtc acttccacac ctggggcacc atcagcaacg acaaggccat ccgactggcc 240 

gcgcgcctca ccgacctggc gccccagggt ctccagcgcg tctacttcac cagcggcggc 300 

ggcgagggcg tcgagatcgc cctgcgcatg gcccgttact tccaccaccg caccggcagc 360 

ccggagcgca cctggatctt gtcgcgccgc accgcctacc acggcatcgg ctacggcagc 420 

ggtacggtgt cgggctcgcc cgcctaccag gacgggttcg gcccggtgct gccccatgtg 480 

caccacctca cgccgcccga cccgtaccac gccgagctgt acgacggcga ggacgtcacg 540 

gagtactgcc tgcgcgaact cgcccgcacc atcgacgaga tcggccccgg gcggatcgcc 600 

gcgatgatcg gggagccggt catgggcgcg ggcggcgccg tcgtcccgcc gccggactac 660 

tggccgcgcg tcgccgcgct gctgcgctcc cacggcatcc tgctgatcct ggacgaggtc 720 

gtcaccgcgt tcggccgcac ggggacctgg ttcgcggccg agcacttcgg ggtgaccccc 780 

gatctgctgg tgaccgcgaa gggcatcacc tccgggtatg tcccgcacgg ggcggtgctc 840 

ctgaccgagg aggtcgcgga cgccgtgaac ggggagacgg ggttcccgat cggcttcacc 900 

tataccggtc accccacggc gtgcgccgtc gcgctcgcca atctcgacat catcgaacgg 960 

gaagggctgc tggagaacgc ggtgaaggtg ggcgaccacc tcgccgggcg gctggcggcc 1020 

ctgcgcgggc tgcccgccgt gggggacgtc cggcaactgg gcatgatgct cgccgtcgag 1080 

ctggtgtcgg acaagacggc ccgcaccccg ctgccgggcg gcaccctcgg ggtcgtggac 1140 

gcgctgcgcg aggacgcggg cgtcatcgtc cgggccacgc cgcgctccct ggtcctcaat 1200 

ccggcgctcg tgatggaccg ggccacggcg gacgaggtgg cggacgggct ggactcggtg 1260 

ctgcggcggc tggcacccga cgggcggatc ggcgcggccc cccggcgggg gtga 1314 

<210> 2 
<211> 2464 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 2 

gtgtacgagt gcagcgatga ggttcgtcac gacgtccccg gcctgccggg tccgtcaccg 60 

tccatcaccg tcctgggctg tctgggcgta cgcgccgacg gccggaaact ggagctgggc 120 

cctccgcgtc agcgggccgt tttcgccctg ctgctcatca acgcgggcag tgtggtgccg 180 

gtcgactcga tcgtcttccg tatctggggc aactcaccac cgggcgcggt caccgcgacg 240 

ctccagtcct atgtgtcccg gctgcggaaa ctcctggccg agtgtgtgct cccggacggt 300 

tcgacacccg aactgctgca ccagccgccg ggctacaccc tcgcgctcgg caccgagcac 360 

atcgacgcga accgttttga gcaggccatc aggacagggc gccggctctc gcgcgaggag 420 

cagcaccagg aggcgcgggc cgtgctctgc caggccctgc tgagctgggg cgggacaccg 480 

tacgaggagc tgagcgcgta cgacttcgcc gtccaggagg ccaatcggct ggagcagctc 540 

cggctgggcg ccgtggagac atgggcgcac tgctgtctgc ggctggggcg ggacgaggag 600 

gtgatggacc agctcaagcc ggaggtgcag cgcaatccgc tgcgggagcg gctgatcggg 660 

cagctcatgc aggcgcagta ccggctgggg tgccaggcgg acgcgctcag gacgtacgag 720 

gcgacgcggc gggccctggc cgaggagctg gggaccgatc cgggcaagga gctggcggcg 780 

ctgcacgcgg cgatcctgcg tcaggacaac ggtctggacc gcgtcgtccc ggcgtccgcg 840 

ccgccgtcgg cgggggtcgg gcggggggcc gtgacggtgt cggtcccggc acagcggtcg 900 

aggccgttga cgcggccggt ggcggggcgg gcgcgggtcc cgggggcgat gacggtggcg 960 

gcgggcgcgg gggcggcccc cgcgtccgcc tccggctccg tttccgcgtc cgtttccggc 1020 



1/24 



WO 2004/092389 



PCT/EP2004/004001 



tccggctccg gctccggctc cgctcctgcg tcggttccca ccttctttcc cggctccgtt 1080 

tctggctcgg cgtccgttgc cgcgtccgta gccgcgcccg tttccggcca tgtctccggg 1140 

cccgggtccg ctttcgggtc cgtggcgctc caccggccgc agaccctccg gggcgagccg 1200 

gtccacgggg gcgcgcaggg gatgcgcacc gggcaggtgt tccccacgct gccgccgttc 1260 

gtcgggcgcg gcgacgagct gcgcggtctg ctggagtccg cgacgtccgc gttccacacc 1320 

tcggggcggg tggcgttcgt cgtcggcgag gcgggcagcg gcaagacccg gctcctctcc 1380 

gagttggagc gctcggttcc ggacagtgtg cgcaccgtct gggcgtcctg ttcggagagt 1440 

gaggaccggc ccgactactg gccgtggacg accgtgctgc ggcatctgta cgcgatgtgg 1500 

ccggaacgta tgcacggatt ccccggttgg ctgcggcgcg cactcgcgga actgcttccc 1560 

gaggtgggcc cggagccaca ggggccgcac tcccccgacg ggggcgagga gaacagcggc 1620 

aacggggacg gtgcgggcga cggggacagc accccggcgc acaccctcac gctcgcgccc 1680 

gctctcgcgc ccccgcgctc cagagaggct cgtttcaccc tgcacgacgc cgtgtgccag 1740 

gcgcttctgc gcacggtccg cgaacccgtg gtgatcatgc tggaggacat ggagcgggcc 1800 

gacgccccct cgctcgccct gctgcgcctc ctggtggagc aactgcgcac cgtccccctg 1860 

ctgctcgtgg tcaccacgcg caccttccgg ctcgcgcacg acgccgagct .gcgacgggcc 1920 

gccgccgtga tcctccagtc gaccggcgcg cgccgggtcc tgctgaacgc cctggacgca 1980 

cgggccaccg gggaactcgc cggagggatg ctgggcaagg ccccggacac cctcctcgta 2040 

cgggccctgc acgagcgctc cgccgggaac ccgtacttcc tcgtccagct cctccgctcg 2100 

ctccggcagg ggctcgccgc cgcctgggag acggagatcc cggacgagct ggccggggtc 2160 

gtgctgcaac ggctgtcgag cgtgccgccc gccgtgcgcc gggtgctcga catctgcgcg 2220 

gtcgtggagc gcagttgcga acggcgtgtg atcgagaccg tgctgcgcca tgagggaatc 2280 

ccgctggaga acgtccgtac ggcggtccgc ggcggtctgc tggaggaaga ccccgacgac 2340 

cccgggcggc tgaggttcgt gcatccgctg gtccgggagg ccgtctggga cgacctggag 2400 

aacacccgtc ggcccgtstc vmargtcccg ttcctccgcg ctcggggcgc tggccacggt 24 60 

ctga 2464 

<210> 3 
<211> 437 
<212> PRT 

<213> Streptomyces clavuligerus 



<400> 3 



Met Phe 


His 


Pro 


Val 


Leu 


Pro 


Arg 


Gly Arg 


Glu Asp Arg 


Thr 


Val 


Leu 


1 






5 










10 






15 




Val Ser 


Gly 


Arg 


Gly 


Cys 


Thr 


Val 


Arg Asp 


Thr Glu Gly 


Arg 


Thr 


Tyr 






20 










25 






30 






Leu Asp 


Ala 


Ser 


Ser 


Val 


Leu 


Gly 


Leu 


Thr 


Gin He Gly 


His 


Gly 


Arg 




35 










40 






45 








Glu Glu 


lie 


Ala 


Gin 


Ala 


Ala 


Ala 


Glu 


Gin 


Met Arg Thr 


Leu 


Gly 


His 


50 










55 








60 








Phe His 


Thr 


Trp 


Gly 


Thr 


lie 


Ser 


Asn Asp 


Lys Ala He 


Arg 


Leu 


Ala 


65 








70 










75 






80 


Ala Arg 


Leu 


Thr 


Asp 


Leu 


Ala 


Pro 


Gin Gly 


Leu Gin Arg 


Val 


Tyr 


Phe 








85 










90 






95 




Thr Ser 


Gly 


Gly 


Gly 


Glu Gly 


Val 


Glu 


He 


Ala Leu Arg 


Met 


Ala 


Arg 






100 










105 






110 






Tyr Phe 


His 


His 


Arg 


Thr 


Gly 


Ser 


Pro 


Glu 


Arg Thr Trp 


He 


Leu 


Ser 




115 










120 






125 








Arg Arg 


Thr 


Ala 


Tyr 


His 


Gly 


He 


Gly Tyr 


Gly Ser Gly 


Thr 


Val 


Ser 


130 










135 








140 








Gly Ser 


Pro 


Ala 


Tyr 


Gin Asp 


Gly 


Phe 


Gly 


Pro Val Leu 


Pro 


His 


Val 


145 








150 










155 






160 


His His 


Leu 


Thr 


Pro 


Pro 


Asp 


Pro 


Tyr 


His 


Ala Glu Leu 


Tyr 


Asp 


Gly 








165 










170 






175 




Glu Asp 


Val 


Thr 


Glu 


Tyr Cys 


Leu 


Arg 


Glu 


Leu Ala Arg 


Thr 


He 


Asp 






180 










185 






190 






Glu lie 


Gly 


Pro 


Gly 


Arg 


He 


Ala 


Ala 


Met 


He Gly Glu 


Pro 


Val 


Met 




195 










200 






205 








Gly Ala 


Gly 


Gly 


Ala 


Val 


Val 


Pro 


Pro 


Pro 


Asp Tyr Trp 


Pro 


Arg 


Val 


210 










215 








220 








Ala Ala 


Leu 


Leu 


Arg 


Ser 


His 


Gly 


He 


Leu 


Leu He Leu 


Asp 


Glu 


Val 


225 








230 










235 






240 


Val Thr 


Ala 


Phe 


Gly 


Arg Thr 


Gly 


Thr 


Trp 


Phe Ala Ala 


Glu 


His 


Phe 








245 










250 






255 




Gly Val 


Thr 


Pro 


Asp 


Leu 


Leu 


Val 


Thr 


Ala 


Lys Gly He 


Thr 


Ser 


Gly 






260 










265 






270 






Tyr Val 


Pro 


His 


Gly 


Ala 


Val 


Leu 


Leu 


Thr 


Glu Glu Val 


Ala 


Asp 


Ala 



275 280 285 
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Val Asn 


Gly Glu 


Thr 


Gly Phe 


Pro 


290 






295 




Pro Thr 


Ala Cys 


Ala 


Val Ala 


Leu 


305 






310 




Glu Gly 


Leu Leu 


Glu 


Asn Ala 


Val 






325 






Arg Leu 


Ala 711a 


Leu 


Arg Gly 


Leu 




340 








Leu Gly 


Met Met 


Leu 


Ala Val 


Glu 




355 






360 


Thr Pro 


Leu Pro 


Gly 


Gly Thr 


Leu 


370 






375 




Asp Ala 


Gly Val 


He 


Val Arg 


Ala 


385 






390 




Pro Ala 


Leu Val 


Met 


Asp Arg 


Ala 






405 






Leu Asp 


Ser Val 


Leu 


Arg Arg 


Leu 




420 








Ala Pro 


Arg Arg 


Gly 







435 



He Gly Phe Thr Tyr Thr Gly His 
300 

Ala Asn Leu Asp He He Glu Arg 
315 320 
Lys Val Gly Asp His Leu Ala Gly 

330 335 
Pro Ala Val Gly Asp Val Arg Gin 
345 350 
Leu Val Ser Asp Lys Thr Ala Arg 
365 

Gly Val Val Asp Ala Leu Arg Glu 
380 

Thr Pro Arg Ser Leu Val Leu Asn 
395 400 
Thr Ala Asp Glu Val Ala Asp Gly 

410 415 
Ala Pro Asp Gly Arg He Gly Ala 
425 430 



<210> 4 
<211> 818 
<212> PRT 

<213> Streptomyces clavuligerus 
<400> 4 

Val Tyr Glu Cys Ser Asp Glu Val Arg His Asp Val Pro Gly Leu Pro 

1 5 io is 

Gly Pro Ser Pro Ser He Thr Val Leu Gly Cys Leu Gly Val Ara Ala 

20 25 30 

Asp Gly Arg Lys Leu Glu Leu Gly Pro Pro Arg Gin Arg Ala Val Phe 

35 40 45 

Ala Leu Leu Leu He Asn Ala Gly Ser Val Val Pro Val Asp Ser He 

50 55 60 

Val Phe Arg He Trp Gly Asn Ser Pro Pro Gly Ala Val Thr Ala Thr 
65 70 75 80 

Leu Gin Ser Tyr Val Ser Arg Leu Arg Lys Leu Leu Ala Glu Cys Val 

85 90 95 

Leu Pro Asp Gly Ser Thr Pro Glu Leu Leu His Gin Pro Pro Gly Tyr 

100 105 no 

Thr Leu Ala Leu Gly Thr Glu His He Asp Ala Asn Arg Phe Glu Gin 

115 120 125 

Ala He Arg Thr Gly Arg Arg Leu Ser Arg Glu Glu Gin His Gin Glu 

130 135 " 140 

Ala Arg Ala Val Leu Cys Gin Ala Leu Leu Ser Trp Gly Gly Thr Pro 
145 150 155 160 

Tyr Glu Glu Leu Ser Ala Tyr Asp Phe Ala Val Gin Glu Ala Asn Arg 

165 170 175 

Leu Glu Gin Leu Arg Leu Gly Ala Val Glu Thr Trp Ala His Cys Cys 

180 185 190 

Leu Arg Leu Gly Arg Asp Glu Glu Val Met Asp Gin Leu Lys Pro Glu 

195 200 205 

Val Gin Arg Asn Pro Leu Arg Glu Arg Leu He Gly Gin Leu Met Gin 

210 215 220 

Ala Gin Tyr Arg Leu Gly Cys Gin Ala Asp Ala Leu Arg Thr Tyr Glu 
225 • 230 235 240 

Ala Thr Arg Arg Ala Leu Ala Glu Glu Leu Gly Thr Asp Pro Gly Lys 

245 250 * 255 

Glu Leu Ala Ala Leu His Ala Ala He Leu Arg Gin Asp Asn Gly Leu 

260 265 270 

Asp Arg Val Val Pro Ala Ser Ala Pro Pro Ser Ala Gly Val Gly Arg 

275 280 285 

Gly Ala Val Thr Val Ser Val Pro Ala Gin Arg Ser Arg Pro Leu Thr 

290 295 300 

Arg Pro Val Ala Gly Arg Ala Arg Val Pro Gly Ala Met Thr Val Ala 
305 310 315 320 

Ala Gly Ala Gly Ala Ala Pro Ala Ser Ala Ser Gly Ser Val Ser Ala 
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325 330 335 

Ser Val Ser Gly Ser Gly Ser Gly Ser Gly Ser Ala Pro Ala Ser Val 

340 345 350 

Pro Thr Phe Phe Pro Gly Ser Val Ser Gly Ser Ala Ser Val Ala Ala 

355 360 365 

Ser Val Ala Ala Pro Val Ser Gly His Val Ser Gly Pro Gly Ser Ala 

370 375 380 

Phe Gly Ser Val Ala Leu His Arg Pro Gin Thr Leu Arg Gly Glu Pro 
385 390 395 400 

Val His Gly Gly Ala Gin Gly Met Arg Thr Gly Gin Val Phe Pro Thr 

405 410 415 

Leu Pro Pro Phe Val Gly Arg Gly Asp Glu Leu Arg Gly Leu Leu Glu 

420 425 430 

Ser Ala Thr Ser Ala Phe His Thr Ser Gly Arg Val Ala Phe Val Val 

435 440 445 

Gly Glu Ala Gly Ser Gly Lys Thr Arg Leu Leu Ser Glu Leu Glu Arg 

450 455 460 

Ser Val Pro Asp Ser Val Arg Thr Val Trp Ala Ser Cys Ser Glu Ser 
465 470 475 480 

Glu Asp Arg Pro Asp Tyr Trp Pro Trp Thr Thr Val Leu Arg His Leu 

485 490 495 

Tyr Ala Met Trp Pro Glu Arg Met His Gly Phe Pro Gly Trp Leu Arg 

500 505 510 

Arg Ala Leu Ala Glu Leu Leu Pro Glu Val Gly Pro Glu Pro Gin Gly 

515 520 525 

Pro His Ser Pro Asp Gly Gly Glu Glu Asn Ser Gly Asn Gly Asp Gly 

530 535 540 

Ala Gly Asp Gly Asp Ser Thr Pro Ala His Thr Leu Thr Leu Ala Pro 
545 550 555 560 

Ala Leu Ala Pro Pro Arg Ser Arg Glu Ala Arg Phe Thr Leu His Asp 

565 570 575 

Ala Val Cys Gin Ala Leu Leu Arg Thr Val Arg Glu Pro Val Val lie 

580 585 590 

Met Leu Glu Asp Met Glu Arg Ala Asp Ala Pro Ser Leu Ala Leu Leu 

595 600 605 

Arg Leu Leu Val Glu Gin Leu Arg Thr Val Pro Leu Leu Leu Val Val 

610 615 620 

Thr Thr Arg Thr Phe Arg Leu Ala His Asp Ala Glu Leu Arg Arg Ala 
625 630 635 640 

Ala Ala Val lie Leu Gin Ser Thr Gly Ala Arg Arg Val Leu *Leu Asn 

645 650 655 

Ala Leu Asp Ala Arg Ala Thr Gly Glu Leu Ala Gly Gly Met Leu Gly 

660 665 670 

Lys Ala Pro Asp Thr Leu Leu Val Arg Ala Leu His Glu Arg Ser Ala 

675 680 685 

Gly Asn Pro Tyr Phe Leu Val Gin Leu Leu Arg Ser Leu Arg Gin Gly 

690 695 700 

Leu Ala Ala Ala Trp Glu Thr Glu lie Pro Asp Glu Leu Ala Gly Val 
705 710 715 720 

Val Leu Gin Arg Leu Ser Ser Val Pro Pro Ala Val Arg Arg Val Leu 

725 730 735 

Asp lie Cys Ala Val Val Glu Arg Ser Cys Glu Arg Arg Val lie Glu 

740 745 750 

Thr Val Leu Arg His Glu Gly lie Pro Leu Glu Asn Val Arg Thr Ala 

755 " 760 765 

Val Arg Gly Gly Leu Leu Glu Glu Asp Pro Asp Asp Pro Gly Arg Leu 

770 775 780 

Arg Phe Val His Pro Leu Val Arg Glu Ala Val Trp Asp Asp Leu Glu 
785 790 795 800 

Asn Thr Arg Arg Pro Val Ser Arg Ser Ser Ala Leu Gly Ala Leu Ala 
805 810 815 

Thr Val 



<210> 5 
<211> 1330 
<212> DNA 

<213> Streptomyces clavuligerus 
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<400> 5 



gtgcccggct ccggactcga 
ggaaacaccg cggaacggat 
gacggccggg agtacctgga 
cgggccgagc tggcccgggt 
tgggggacga tcagcaacga 
ccggagccgc tgacccgcgt 
ctgcggatgg cccggctcta 
tcccgccggt cggcctacca 
gcctaccacc agggcttcgg 
ccctaccgcc gggagctgtt 
cgcgagacca tcgaccggat 
atgggcgcgg tcggcgccgc 
ctgcactcct acggcatcct 
gggcactggt tcgccgccga 
ggcattcacc tcggggtatg 
cgaggtcgtc ggcgaccagg 
ctgcgcggtg gccctggcca 
cagcaccgtc ggcgcctacc 
cggggacgtc cggcagaccg 
ccgggagccg ctgccgggcg 
gctgcgcgcc aacggcaacg 
cgccgacgaa ctcgtggcgg 
ggtgctctga 



agcactggac 
cgtgctgacc 
cgcgagcgcc 
cgcggccgag 
ccgggcggtg 
ctacttcacc 
ccaccaccgg 
cggcgtcgga 
cccctccctc 
cgccggttcc 
cggcccggag 
ggccccgccc 
gctgatctcc 
ccacttcggc 
tgccgcacgg 
gcttcccggc 
acctggacat 
tgggcaaacg 
gtctgatgct 
ccgccgtcgc 
ccctcatcgt 
gcctgcgctc 



cgtgccaccc tcatccaccc caccctctcc 
tcggggtccg gcagccgggt ccgcgacacc 
gtcctcgggg tgacccaggt gggccacggc 
cagatggccc ggctggagta cttccacacc 
gagctggcgg cacggctggt ggggctgagc 
agcggcgggg ccgagggcaa cgagatcgcc 
cgcggggagt ccgcccgtac ctggatactc 
tacggcagcg gcggcgtcac cggcttcccc 
ccggacgtcg acttcctgac cccgccgcag 
gacgtcaccg acttctgcct cgccgaactg 
cggatcgcgg cgatgatcgg cgagccgatc 
gccgactact ggccccgggt cgccgagctg 
gacgaggtga tcacggggta cgggcgcacc 
gtggtcccgg acatcatggt caccgccaag 
cgccgtcctg accaccgagg ccgtcgccga 
gggcttcacc tacagcggcc atgccacggc 
catcgagcgc gagaatctgc tcgacaacgc 
cctggccgag ctgagcgatc tgccgatcgt 
cggtgtcgaa ctggtcgccg accgcggaac 
cgaggccctg cgcgagcggg cgggcatcct 
caaccccccg ctgatcttca cccaggaaga 
cgtactcgcc cgcaccaggc cggacggccg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1330 



<210> 6 
*<211> 3345 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 6 

atgaagtacg acataacccc accatccggc cttcggttcg acctcctcgg cccgttgacc 60 

gtgaccgccg gcgagcaacc cgtggacctg ggcgcgccac ggcagcgcgc cctgctcgcc 120 

ctgctgctca tcgatgtcgg caacgtggtc ccgctgccgg tcatgaccgc gtcgatctgg 180 

ggggccgacc caccgtcccg ggtccggggg acgctccagg cttatgtgtc ccgactgcgg 240 

aaactcctgc accgccatga ccgttccctt cgccttgtcc accagctcca ggggtatctc 300 

ctcgaagtgg attcggcgaa ggtggacgcc gtggttttcg agacacgtgt cagggagtgc 360 

cgggaattga gcagggcccg gaaccccgag gccacccggg ccgtggcctg gtccgccctg 420 

gagatgtgga agggcacacc catgggcgag ctgcatgatt atgaatttgt ggcggcggag 480 

gccgaccggc tggaaggaat ccggttacgc gcgctggaga cctggtccca ggcgtgtctc 540 

gatctccagc actatgaaga ggttgcattt cagctcggcg aggagatcca ccgcaatccg 600 

gaactggaac ggctgggcgg tctcttcatg cgggcccagt atcattccgg acggtcggcg 660 

gaagccctgt tgacgtatga acgtatgcgt accgcggtgg cggagaatct gggggccgat 720 

atcagtccgg agctccagga actccatgga aagattctgc gccaggaact cacggagaca 780 

cccgccgcgc gatcgacggc ctccctcaca cgggcggcgg gcccgcacgg gcccccgccc 840 

ctggccgaaa ccggcacccc cgccgcaccc gcggacatgg ccgaaaccac ggtggcggag 900 

gaaagcgccg cgccccccgc cccggcggcg cccgggaccc cgccccccat gccgtccccc 960 

gtaccgctcc cccatccgtc aggggccgtc ccgccggtca ccccggtgcc tcccccggtc 1020 

ccccgctcgg ccctccgttc agcggcaccc gccgagaccg aggacccgga accggcgccg 1080 

ccccctcccc ctccgccggg cggccgactc atcggccgcc gcgccgaact gcgcaggctg 1140 

cggctgctgc tgacgaagac ccgcgcgggc cacggccatg tcctgctggt ctgcggcgaa 1200 

cagggcatcg ggaagacccg gctcctggag cacaccgagc acaccctggc cgcgggcgcg 12 60 

ttccgggtgg tccgttcgca ctgcgtcgcc accctcccgg caccgggcta ctggccctgg 1320 

gagcacctcg tacgccagct cgacccggac agcggcctcg gtgacgacgg cgacgccgac 1380 

cccgtcgccc aggccgagtg gctgccggaa caccacctca cccaccagat gcggatctgc 1440 

cggacggtgc tcgccgcggc gcggcggacc ccgctcctgt tgatcctgga ggatctgcac 1500 

ctcgcccacg cgccggtcct ggatgtgctc cagctcctgg tcaaacagat cggccaggcc 1560 

cccgtcatgg tcgtcgccac cctgcgcgag cacgatctcg cccgggaccc cgccgtccgc 1620 

cgggccgtgg gccgcatcct ccaggcgggc aacaccggca ccctccggct ggacgggctc 1680 

accgaggagc agagccggga gctgatcgtc tcggtcgcgg gggccccgtt cgcgccccat 17 40 

gacgcccaac ggctccagcg cgcctcgggc ggcaacccgt ttctgctgct cagcatggtc 1800 

acaggggagg acggcaccca ggagtgggca cggccgtgcg tcccgttcga ggtgcgcgag 1860 

gtgctgcacg agcggctgag cgaatgctcc ccgtccaccc aggacgtgct cacgctctgc 1920 

gccgtgctcg gcatgagcgt gcgccgaccg ctgctcaccg acatcatgtc cacgctcgac 1980 

atcccgcaca ccgcgctcga cgacgcgctc ggcacggggc tgctgcgcca cgaccggaac 2040 

accgacggaa tggtccactt cgcccatggg ctgacccggg acttcctgct cgacgacacc 2100 

ccgccggtca cccgcgcccg ctggcaccac cgggtcgccg ccaccctcgc cctgcgcttc 2160 
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cagcagggcg acgaccacgc cgagatccgc cgccactgtc tggccgcggc ccgtctgctc 2220 

ggcgcccgcg cgggggtgcg ccccctgctg gcgctggccg accgggagca gtcccgcttc 2280 

tcccacgcgg aggcgctgcg ctggctggag agcgcggtcg cggtcgtcgc ggcgctgccc 2340 

cgggaccagc cggtgtccgc cgtcgaactc cagttgcgca aacggatgat ggcgctgcac 2400 

gcgctgatgg acggctatgg atcggcccgc gtcgagacgt tcctctccca ggtcacccag 24 60 

tgggaacacg tcttcgacaa cacccagccc accgggctgc tgcacgtcca ggcgctgagc 2520 

gcgctcacca cgggccgcca tgagcaggcg gcggagctgg ccgggctgct gcacgagctg 2580 

gccgaccacg gcggcggacc ggaggcccgg tcggcggcct gctatgtgga cggcgtcacc 2640 

ctgtatgtgg gcggacgggt cgacgaagcc ctcgccgcgc tcgcccaggg caccgagatc 2700 

acggacgccc tcctggccgg acaccgcagg accgccgccc cgcacggcgg cgggcacctc 27 60 

caggaccggc gtatcgactt ccgcgcctat ctggcgctcg gccactgtct cagcggcgac 2820 

cggattcaga cccagcgcta ccggacggaa ctcctccacc tcacccagtc ggaacggtac 2880 

gaccggccgt gggaccgggc cttcgcccgc tatgtggacg cgctcatcgc cgtcacggag 2940 

tgcgatgtcc agggggtgtg gctggccgcg cgggcggggc tcgacctcgc cgcccgctgc 3000 

cagctcccgt tctggcagcg gatgctcgcc gtccccctcg gctgggccga ggtccaccag 3060 

ggggcgcacg acaaggggct ggcccggatg cgggaggcgc tgcacgaggc ggcccggcac 3120 

cggaccctgc tgcgccgtac gctccacctc ggcctgctcg ccgacgccct ccagtacacg 3180 

ggcgcccggg aacaggcccg gcgcacgatg tcctccgccg tacgggagat cgagcgccgc 3240 

ggcgagtact tctgtctccg gccgcagtgg ccctgggccc ggctcctcca cagccacggc 3300 

acctccgccg cggcggagca ccgggtcgtc cacggcaggc actga 3345 

<210> 7 
<211> 1035 
<212> DNA 

<213> Streptomyces clavuligerus 



<400> 7 

atgtcccgct ctccgcccga gtccccggcc ggttccgtgt ccgccgcggt tccgcgtccg 
ccggtccgcg ccctgcggga ccttccggtc agtgcccagg ggctcggctg cctgccgacc 
accgacttct acggacgccc ggaccgcgcc cgggcgacgg ccaccatccg cgccgccgtc 
gacgccgggg tcaccctgct ggacaccgcc gacgtccagg ggctcggcgc cggtgaggag 
ctgctcggac gggcggtcgc gggccgccgg gacgaggtgc tgatcgccac caagttcggc 
atggtgcgct cgtccgacgg cgcctcccag ggcttgtgcg gcgagccgtc ctacgtccgc 
gcggcctgcg aacggtccct gcgtcgtctc ggcaccgacc gcatcgacct gtactaccag 
cactggacgg acccggcggt gccgatcgag gagaccgtgg gtgcggtggc cgagctggtg 
cgcgagggca aggtccgcag gctcggtctc tccgagccct ccgcggccac gctgcgccgg 
gcggacgcgg tgcacccggt gacggcggtg cagagcgagt ggagcctgtg gtcgcgcggg 
atcgaggacg aggtggtgcc cgtctgccgg gagctgggga tcgggatcgt cgcttacgcc 
cctctgggac ggggttttct caccggcacc atccgcacca ccgacgatct gggggacgag 
gacttccgcc ggggccagcc ccggttcagc gctccggccc tcgcgcgcaa ccgctcgttg < 
ctgcaccggc tgcgcccggt cgcggacggt ctggggctga ccctggcaca gctcgcgctc 
gcctggctgc accaccgggg cgaggacgtc gtcccgatcc cgggcaccgc gaacccggcc 
catctcgcgg acaatctcgc cgccgcctcg atccggctgg acgaccggtc cctcgcggag 
gtgacggccg cgatctccca cccggtgtcc ggggagcggt acaccccggc attgctcgcc 
atgatcggca actga 

<210> 8 
<211> 456 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 8 

atgtccgtgg catcggccgg tatgacggac gagcagcgca aggcggtcat caccgcgtac 60 

ttcaaggcgt tcgacaacgg cggcgtcggc agcgacggca cccccgcgat cgactacttc 120 

gccgaggacg cggtcttctt cttccccaag tggggtctgg cccggggcaa gtccgagatc 180 

gcccggctct tcgacgacct cgggggcacc atccgctcga tcacccacca tctgtggtcc 240 

gtcaactgga ttctgaccgg gaccgaactc ctcgccgcgg agggcaccac ccacggtgag 300 

caccgggacg ggccgtggcg ggcgggtgac cccgagtggg ccgccgggcg ctggtgcacg 3 60 

gtctacgagg tgcgggactt cctcgtccac cgggccttcg tctatctgga ccccgattac 420 

gcgggcaagg acaccgcgcg ttacccgtgg ctgtga 4 56 

<210> 9 
<211> 567 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 9 

gtgacccggc ctccgggcct ttccgcgcac acccacgggt ccgtgtccgg gagtctgctg 60 
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cgccgggtgg cgggccacta tcccaccggg gtggtcctgg tcaccggtcc ggccgaggct 120 

ccggggcagc cgccgcccgc catggtggtg gggacgttca cctcggtgtc gctcgatccg 180 

gtgctggtgg gtttcctccc ggccaggtcg tcgacgacct ggccgcggct ccgggcggcc 240 

gggcgtttct gcgtcaatgt gctcggcgcg gatcagggcc cggtctgccg gagtttcgcc 300 

gggggcgatc cggggcgctg ggaggtgccg taccggacga cggccaccgg ctcccccgtc 360 

ctgctcgacg cgctcgcgtg gttcgactgc gaggtggcgg gggagacgga ggcgggcgac 420 

cactggttcg tcaccggggc ggtgcgcgac ctcggggtga tccgcgaggg ttcgcccctg 480 

gtcttcctgc ggggcgacta cgggcactgg gccgggggcg gcggctcggg ccgggcgggg 540 

cggcggtccg ccgtctgccc ggtctga 567 

<210> 10 
<211> 987 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 10 

gtggaatgcc gcatattcga gatcgacgaa ctgccgttgc tggacgggga ggtcctgcgg 60 

gacgcccgga tcggttacgc catgtacggc acgccgaacg ccgacgggac gaacgtggtg 120 

ctctgtccgt cgttcttcgg ccgggaccac accgggtacg actggctgat cggtgcgggg 180 

ctgccgctgg acacccggcg gtactgcgtc gtcaccgccg gactcttcgg caacggggtc 240 

tccagctcgc ccggcaacca cccgtcgggg tcccgctttc cgctgatcac tccgcaggac 300 

aatgtcgcgg cgcagcaccg gctgctcacc gaggagctgg gggtacggga actggccctg 360 

gtcacgggct ggtcgatggg cgcggcccac gcctaccagt gggccgtgtc gcatccgggg 420 

atggtgcgcc ggatcgcccc gatctgcggg gcgccggtga gcagcccgca cagcctggtc 480 

ctgctgtccg gtctggccgc ggcgctcagc gccgacgccg gggagcgggg gcggaaggcg 540 

gcgggccggg tgttcgccgg gtgggggacc tcgcgttcct tctgggcccg ccgtgcccac 600 

cgggagctgg gtttcgccac ccgcgaggag tacctcaccg gcttctggga gcaggtcttc 660 

ctctccgggc ccggcgccgc ggatctgctc accatggtgc gcacctggga gaacacggat 720 

gtgggggcga cacccggggc cggggggagc gtcgaggcgg cgctggcctc cgtcacggcg 780 

cgggccgtgg tgctgccggg cgccctggac gtgtgtttcg ccgtcgagga cgagaagcgg 840 

gtggccgatc tgctgccgta tgcctcgctg gaggtgatcc cgggagtgtg ggggcatctc 900 

gcggggtccg gggggtcggc cgccgaccgg gagttcatcg ggggcgcgct gcggcggctg 960 

ctggacagcc cggtggacgg gggctga 987 

<210> 11 
<211> 1185 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 11 

gtgaagtcca ttctcttcta tctgccaacg gtcggcagtc atgcgcaggt ccagcggggt 60 

atggcggggg tcaatccgca gaactaccag aacatgctcc ggcagctcac ccggcaggcg 120 

caggcggccg acgaactcgg ctactgggga ctgtccttca ccgagcacca cttccacacc 180 

gagggtttcg aggtctccaa caacccgatc atgctggggc tctacctcgg catgcagacc 240 



cggcacatcc gggtcggcca gatggccaac gtcctgccgc tgcacaatcc gctgcggctg 

gccgaggatc tggcgatgct cgaccacatg acccggggcc gcgccttcgt cgggatcgcg 360 

cgcgggttcc agaagcgctg ggccgacatc atggggcagg tgtacggggt cggcggcacc 420 

ctgtccgacg ccggggagcg ggaccggcgc aatcgtgccc tcttcgagga gcactgggag 480 

atcatcaaga aggcgtggac gaccgagacg ttcacccact ccggggagca gtggacgatc 540 

ccggtgccgg acctggagtt cccctacgag gcggtgcgcc gctacggccg gggcctcgac 600 

gagaacggcg tcatccgcga ggtgggcatc gcgcccaagc cctaccagcg cccccacccg 660 

cccgtcttcc agccgttcag cttcagtgag gacacgttcc ggttctgtgc ccgggagggc 720 

gtggtgccga tcctgatgaa caccgacgac cagatcgtcg cccggctgat ggacatctac 780 

cgggaggagg ccgaggcggc gggccacggc accctgcggc ggggcgagcg ggtcggggtg 840 

atgaaggacg tcctggtctc ccgggactcc ggcgaggccc accactgggc gtcccgcggc 900 

ggcggcttca tcttcgagaa ctggttcggc cccatgggct tcaccgaggc gctgcgcgcg 960 

accggcgaga cgggtccgat cggctcggac tacaagaccc tggtcgaccg ggggctggag 1020 

tgggtcggca ccccggacga catcaaccgc atgatcgaga agctggtgga gcggcacgat 1080 

ccggagtatc tgctccagtg ccagtactcc gggctgatcc cgcacgatgt ccagctgcgc 1140 

agcctggagc tgtgggccac cgagatcgcc cccaactggc tctga 1185 

<210> 12 
<211> 1668 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 12 

tcagatggcc agggcggcga aaccgccgga ctggaagtcg taggccaccg gtacctcgat 60 
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caggaacggg cggccgagtc cggcgccctt ggtgagggcg gcgagcagcg aggtgcggtc 120 

ggtggcgcgg acggcctcgc agccgttggc ctcggcgagc tggacgaagt cgacgcttcc 180 

gaagccgacg gcgggggcgt gggagcgctg gtgtccgagg ttctggtaca gctcgatcag 240 

gccgttgcgg tcgttgttga cgacgaccat gacgatcggc aggcccaggc gcacggccgt 300 

ctcgatgtcg gcgctgttgg agtggaagcc gccgtcgccc gcgatgagga agacgggctc 360 

gccgggccgg gcgatctggg cggccatggc ggcgggcagt ccgtagccga agctggagca 420 

gcccgcggag gtgaggaatc cgtacggctg gtcggacttg gcgaagagca cgccgtagtg 480 

gcggaagaag ccgatgtcgc tgacgaaggt gccgttgtcg aggacggagt tcatgcagtc 540 

gatcacctgg tggacccgca tgccgtcctc gtactcggtg gggtcggcga ggaattcggc 600 

gacgcgggcg cgcagggcgc tgaggtcgtg ccgggtcttg ggggcgaggc ccgaggtcgc 660 

gtcgtcgagc gcggtgacga attcggcgac gttggtgacg atgtcgatgt cggcgcggaa 720 

cagctccggg atcgggttga cctcgggggc gacccggacc gtggtcttgg cccggccccg 780 

cgtccacatg gaggggcgca ggtcctcggc gtagtcgtag ccgatcgcca ggaggaggtc 840 

ggcggggccg aagatctcgt cgagggccgg gtggccgaga atgccgtcca tgtagccgct 900 

gatggcgccg tagttgagcg ggtggtcgtg cggcaggacg cccttggcgg tgtaggtggt 960 

gacgacgggg atgttcagcc gctcggcgag ggcgcgcagg gcgtcgacgg ccccggcgcg 1020 

gatgacggcg ctaccgacga cgaggagggg gttctcggcc tcgcgcacca gctcagcggc 1080 

ctcgtcgagg cgggcgcgcc agtcggcgtc cagggcgtgg gtggcggtgg cccggaccag 1140 

gggggcgtcg gtgggggtgc cgttcagctc ggcgccgagg aggtcgaccg gcaggctgat 1200 

gaagctggga cccacgggct cgatccggct gttgaggacg gcgctgtcga cgaggttgac 1260 

gatgtcctcg ccgcgttcga gctggacgct gaacttggtc agcgggccca tcacggcggt 1320 

gctgtccagg cactggtggg tgacgttggg gtagcagtcg tacgactcgg actgcgcggc 1380 

cagcgcgatg accgagctgc ggtccagggc ggaggtggcg acgccggtgg ccaggttggt 1440 

catgccgggg cccagggtcg cgaagcacgc ctgggggcgg ttggtgatcc gggcgaggac 1500 

gtccgccatc accccggcgg tgaactcgtg ccgggtcagg acgaagtcga gtccttcgac 1560 

ctcgtcgaag agaatggcgg acgcctcccg gccgacgacg ccgaatacat ggtcgacacc 1620 

gtactggtga agacgttcca gcatggcttt cgcggtcgtg gtggccat 1668 

<210> 13 
<211> 1584 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 13 

tcatacgacc acccggccct ggagcctgag cctgcgcacc gcgtcgacgg agcgccgcac 60 

cgtctcgccg aagtccacgt cctccggcgg caccgtgtcg atgaccaccg cgtcgtacag 120 

gcgccgtgcc atggcgccct tgacggccgt cacctcgtcg cgccggatcc cttcggcgag 180 

gagcagtccg gtccacgcgc tggtggtgcc ggacccctcg tggatgccca gcttggggcg 240 

ggccacggtc tcggcgggca gcaggccgga gagggcctgc cgcaacaccc acttgtcggt 300 

gccccgccgg cgtttgagcc cgggttcgag ggagaccagc gcgtccagga ccgcgcggtc 360 

ccagtacggg tgggtggtcc acttcccggc gatgcccgcg aggacggggg acatctcgtt 420 

gaggccgtcg aagcccgcca tgtcgcccgc gatctcgtcg tcgagggacc agagcgaggc 480 

cgtgcgccgg tgcataccgc cgagcgggat gtcggcgccg tacccggtga ggatgcggag 540 

cggcccggtg tcgagccgcc ggtagagggc gacgagcggc agcaggtact ccaggaccgt 600 

ggggtcggtg atctccgcgg cggcgaccgc ccagggcagt tccctgacga gttcggccga 660 

gtggagccgg atctcgctgt gcgcggtgcc caggtggacg gcgaccgagc gggccgcgtc 720 

gaactcgtcg gacacctcgg tgcccatcga cacggaccgt gtcccgggtg ccagggccgc 780 

cgtgtgggcg gcgactcccc cggagtcgat gccgccggac aggacgacgg tgggggccgc 840 

ctccccgccg cgcagccggg tgcggaccgc cgtggcgagg cgttcgccga ccaggtccac 900 

cgcctcccgt tcgccgggca gcgcccggga gagcgggggt gtccaggtgc ggaccgccct 960 

ggcggtgatg tcggagccgc cgactccgtg cagcaggagg gcggtcccgg cggggacccg 1020 

gcagacgccc gccgcccccg gcgcggtgtg ggtgccggac aggcccagcg gccggcccgg 1080 

ctcgtgcgcc agggtcttcg cctcggtggc ggcgctcagc cccgtcacgt cggcgcgcag 1140 

ccacagcggt accgaaccgg cgtggtcggt ggccgcgacg gtcgcgccgg tggaggcgtc 1200 

ggtgagcagt gcggcgaacc gtccgttcag gagccggaag gccccggggc cccagcgccg 1260 

ccaggcggcc agcagcagtt cggcgtcgcc gagggcggca gaggagccgc cgagcgctcc 1320 

ggtcagctcg gcgcggttgt acagctcgcc cgccaggagc agccggacct ggccgtcggc 1380 

gaccaggacg ggcggacggc ccagggtcac ggccgttccg ctccagagcg ggtacgcggt 1440 

gccgtcgtgc acggggacat gggtcccgcg gacggcgaag cggggtgcgc tgccgggttc 1500 

ggagtgaccg ccggggccgc cgccggggcg gccctcggtg ccgatgcgca cccggaatcc 1560 

gtacacgagg tcggggccgg gcat 1584 

<210> 14 
<211> 1056 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 14 
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ctacccccac cgctgcccgg cgaagtccac ggcgctctcg gcgtccaccg cgtccaccgc 60 

gttctcggcg ttctcggcgt cgtccgccgc cgcccccggt ggcaggggag agtccaccgg 120 

tgccgacgcg ggcgacgtgg tggcgcgggc gtactggtag agcagttcgg ccccgatctc 180 

cgccgccagc agggaggtga tccccgacgg gtcgtacgcc ggggacacct cgaccacgtc 240 

gaagccgacg ggcctgagct gcccgaccac gtcgagcagg gtcagcacct cgcgcgagga 300 

cagcccgccg ggggccggtg tgccggtgcc cggggcgtac gccgggtcga cgacgtcgat 360 

gtcgacggag acgtacagcg gcaggccgcc gacggtgcgc cggatctgct cggcgatgcc 420 
gcgcggtgag cgccgggtga agtcggcggc ggtgacgatg ctgacgccgt gcccgcgcgc . 4 80 

gtagtccagg gagtcgggcc gcggattgtg gccgcggatg ccgacctgga ccaggcgctc 540 

cgggtccacc aggccctctt cgatggccca gcggaagggg gtgccgtggt ggtaggtgcc 600 

gccgtagacg ggtgggttgg tgtcgctgtg cgcgtccagg tgcaggacgg cgacccggcc 660 

gtggcgggcg tgcacggcgc gcagggcggc cagggagagc gagtggtccc cgcccagcat 720 

caggaacgcg tcgttgcgtt ccaggagccg ggtcagggcg accgtcgcgg tgtccatcgc 780 

caggtccatc gagaaggggc tgaggtcgat gtcgcccccg tcgaccacgt cgatccggtc 840 

gaagacccct gggccccggt cgatgccgac gccgtggatc aggctggact cgtgccggat 900 

ggcgcgcggc gcgaaccgcg cgccgggccg gtagctggtg cctccgtcgt acggggcgcc 960 

gacgaccacc acgtcatggc cgatcgggtc gggccggtgg cgcagccgca tgaaggtcgc 1020 

cggttgggcg tagcgcgggg agacggcggt ggacac 1056 

<210> 15 
<211> 1176 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 15 

atgcgtgcct cttcgcccag agggttccgc gtgcaccacg gtcacgccgg gatcaggggg 60 

tcccacgcgg acctcgccgt catcgcctcc gacgttcccg cggcggtcgg cgcggtgttc 120 

acccgttcgc ggttcgccgc gccgagtgtg ctgctcagcc gggacgcggt cgccgacggg 180 

atcgcccggg gcgtggtggt gctgtccggc aacgccaacg ccgggacggg cccgcggggg 240 

tacgaggacg ccgcggaggt gcgccatctg gtggccggga tcgtcgactg cgacgagagg 300 

gatgtgctga tcgcctccac gggacccgtc ggcgagcggt atccgatgtc ccgtgtccgg 360 

gcccatctgc gggcggtgcg cgggccctta ccgggtgccg acttcgacgg cgcggcggcg 420 

gccgtgctgg gcaccgcggg cgcccgtccc acgatccggc gggcgcggtg cggcgacgcg 480 

acgctgatcg gtgtcgccaa gggcccgggt acgggcccgg cggagcagga cgaccggtcg 540 

acgctggcgt tcttctgcac ggacgcccag gtgagccccg tcgtcctcga cgacatcttc 600 

cgccgggtcg cggaccgcgc cttccacggg ctgggcttcg gcgccgacgc ctccaccggc 660 

gacacggcgg ccgttctcgc caacgggctc gcgggccggg tggacctcgt cgcgttcgaa 720 

caggtcctgg gcgcgctggc gctggacctg gtcagggacg tcgtccggga cagcggctgc 780 

ggcggcgccc tggtcacggt gcgggtcacc ggggcccacg acaccgagca ggccgggcgc 840 

gtgggccggg cggtggtcga cgcgccgtcg ctgagggccg cggtgcacgg cccggcaccc 900 

gactgggcgc cggtcgccgc cgtggcgggt ggacacgggg acgaaggccc cggccggtct 960 

cccgggcgga tcacgatccg ggtcggcggc cgggaggtct tccccgcccc ccgcgaccgg 1020 

gcccgcccgg acgccgtcac cgcgtatccg cacggcggcg aggtgaccgt ccatatcgac 1080 

ctcggtgtcc cgggccgggc gcccggcgcg ttcacggtcc acggctgcga cctcctggcg 114 0 

gggtacccgc gcctcggcgc cggccgggcc gtctga 117 6 

<210> 16 
<211> 13313 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 16 

ccatgggagc agcatcgcag tgcgcctccc cggccgccat gccgctagct ggtagtcccc 60 

ctgccgggtg ccgaccgccg gggcggtccc gggtgcggcg gccggatcta gtcggtgtgc 120 

tccgacggtg cctgctgggt gaggggcagt gtcaggcgga tggtggttcc cgcgccgggc 180 

gggctgtgca gccgcagttg gccgccgagt gcctccaccc ggtcggtgag gccgacgagg 240 

cccgagcccc ggcagggggc ggcgccaccg cggccgtcgt cgcggatgcc gacgtggagc 300 

cgtccgtccc gggtggccac atggacgtcg acgacggtgg caccggagtg cttggcggcg 360 

ttggtcaggg cctcggagac ggcgtagtac gcggcggtct cgaccggttc ggggtggcgt 420 

tccccggtct ggatgtcgag ccggaccggg atggcggagc gccgggccag ggccttgagc 480 

gccgggcgga gtccgccctc ggcgagtacc gccgggtgga tgccccgggc gacctcccgg 540 

agttcgtcga cggcggcggc cagcccgtcg gtcacctcgt cgagctgccg gatcagctcg 600 

tcggcgtcga gcggcaccga cagttgcacg gtgcgcaccc gcagcgccag ggagaccagg 660 

cgctgttggg ggccgtcgtg caggtcgcgt tcgatacggc ggcgggcggt gtcggcggcg 720 

gcgacgatcc gggcccgtga cgcggtgagg gccgcctgcg tctccgcgtt ggcgatggcg 780 

gtggccacca gttcggtgaa gccggccagc cggtcctcgg tgtccgacgg catcggcttg 840 

tcgttcatcg acgccacgct gagcgcgccc cacagttgtc cgtcgacgtt gatcggcatg 900 

cacaccgtgg cgcggaatcc ccactccttg ccgacgacgg aggccgggcc cgaggacacg 960 
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gccgcgtagt cgtcgatccg cgccgggcag cccgactcga acaccagggt gtgcacattc 1020 

cggccgccgg gcggtacctg gataccggcg ggaaaatcac ggccggtcct ggtccaggcg 1080 

gcgacataca gggcggttcc gttgggctcg taacggccga ggaccgcgaa gtcggccgag 1140 

aggagctgtc cggcctcggc ggcgaccgcg gcgaacacct ccttcggcgg tgccgcccgc 1200 

gcgaccaggg tcgccacgcg ccgcagcgcc gcctgctcct cggcggcccc ccgcagctcc 12 60 

acacgtgcct gggtgttcgc gatggcggtg gccacgaggt cggtgaaacc ggccagccgg 1320 

tcctcggtgt cgggcggcag cggttccgcg gtcagcgaga tcgccatcat cacgccccac 1380 

agccgtccct cgacgttgat cggcacgccg acgaccgaac cgaagccgcg cgccctggcg 1440 

aagtcggcgg gtgccccgga cgactcggcg gcgtcgtcga tccgggccgg ccgccccgtc 1500 

tcggacacca gcgtcaccac gttccggccg tcggggtcca cccgggtgcc gatggggaag 1560 

agcgggccgt gcagacttct ggaccagccg ccgacggcgc tcgccatgcc gtccggatcg 1620 

agcctgatga ttccggtcac atcgttgccg agcagttctc cgacttcggc ggcgaccgtc 1680 

gcgaacatct gttccggtgg ggtggccctg gccaccaggg tcgccacccg tcggagtgcc 1740 

gcccgctcct cgacgatctg ttcgcacgac acgaccgctg ccaggccccc ctacccgccc 1800 

gatgacgccc gcataccggg tatcacggca catcagcatg acgtccgccg tgaacgcccg 1860 

tcaacgtggc ccgccggagt cgggaacacg cgtccggaat cagcccccgg aacggcggga 1920 

ccgtcttcct ccgtccggcg cggggcactg cgccgcggcg gaatccgccc tgacctcggg 1980 

agtttgcagc tagctggaat cagcggttcg ggttggtggg aagggatgtt ggccgctggc 2040 

ggcgatgcgg aagccgatcg ttcccagtac ttctgggaag tgcgtcgcgg agagtcggtc 2100 

cgcttccccg agtgggccgc gacgacgctg cgggttctcc acgggggaga gatccgcgaa 2160 

ccggcgaagg agctgccgtg tcggacgtct tcgcatccga gaagagttcg cccggtgtcc 2220 

ggacccgcgc ggcaacgtcc ccaccgcgct ctgtcatcag cgccgtcggc gccgtcagcc 2280 

acgcagagaa gatcggatac gcagtgtacg agtgcagcga tgaggttcgt cacgacgtcc 234 0 

ccggcctgcc gggtccgtca ccgtccatca ccgtcctggg ctgtctgggc gtacgcgccg 2400 

acggccggaa actggagctg ggccctccgc gtcagcgggc cgttttcgcc ctgctgctca 2460 

tcaacgcggg cagtgtggtg ccggtcgact cgatcgtctt ccgtatctgg ggcaactcac 2520 

caccgggcgc ggtcaccgcg acgctccagt cctatgtgtc ccggctgcgg aaactcctgg 2580 

ccgagtgtgt gctcccggac ggttcgacac ccgaactgct gcaccagccg ccgggctaca 2 640 

ccctcgcgct cggcaccgag cacatcgacg cgaaccgttt tgagcaggcc atcaggacag 2700 

ggcgccggct ctcgcgcgag gagcagcacc aggaggcgcg ggccgtgctc tgccaggccc 2760 

tgctgagctg gggcgggaca ccgtacgagg agctgagcgc gtacgacttc gccgtccagg 2820 

aggccaatcg gctggagcag ctccggctgg gcgccgtgga gacatgggcg cactgctgtc 2880 

tgcggctggg gcgggacgag gaggtgatgg accagctcaa gccggaggtg cagcgcaatc 2940 

cgctgcggga gcggctgatc gggcagctca tgcaggcgca gtaccggctg gggtgccagg 3000 

cggacgcgct caggacgtac gaggcgacgc ggcgggccct ggccgaggag ctggggaccg 3060 

atccgggcaa ggagctggcg gcgctgcacg cggcgatcct gcgtcaggac aacggtctgg 3120 

accgcgtcgt cccggcgtcc gcgccgccgt cggcgggggt cgggcggggg gccgtgacgg 3180 

tgtcggtccc ggcacagcgg tcgaggccgt tgacgcggcc ggtggcgggg cgggcgcggg 3240 

tcccgggggc gatgacggtg gcggcgggcg cgggggcggc ccccgcgtcc gcctccggct 3300 

ccgtttccgc gtccgtttcc ggctccggct ccggctccgg ctccgctcct gcgtcggttc 3360 

ccaccttctt tcccggctcc gtttctggct cggcgtccgt tgccgcgtcc gtagccgcgc 3420 

ccgtttccgg ccatgtctcc gggcccgggt ccgctttcgg gtccgtggcg ctccaccggc 3480 

cgcagaccct ccggggcgag ccggtccacg ggggcgcgca ggggatgcgc accgggcagg 3540 

tgttccccac gctgccgccg ttcgtcgggc gcggcgacga gctgcgcggt ctgctggagt 3600 

ccgcgacgtc cgcgttccac acctcggggc gggtggcgtt cgtcgtcggc gaggcgggca 3660 

gcggcaagac ccggctcctc tccgagttgg agcgctcggt tccggacagt gtgcgcaccg 3720 

tctgggcgtc ctgttcggag agtgaggacc ggcccgacta ctggccgtgg acgaccgtgc 3780 

tgcggcatct gtacgcgatg tggccggaac gtatgcacgg attccccggt tggctgcggc 384 0 

gcgcactcgc ggaactgctt cccgaggtgg gcccggagcc acaggggccg cactcccccg 3900 

acgggggcga ggagaacagc ggcaacgggg acggtgcggg cgacggggac agcaccccgg 3960 

cgcacaccct cacgctcgcg cccgctctcg cgcccccgcg ctccagagag gctcgtttca 4020 

ccctgcacga cgccgtgtgc caggcgcttc tgcgcacggt ccgcgaaccc gtggtgatca 4080 

tgctggagga catggagcgg gccgacgccc cctcgctcgc cctgctgcgc ctcctggtgg 4140 

agcaactgcg caccgtcccc ctgctgctcg tggtcaccac gcgcaccttc cggctcgcgc 4200 

acgacgccga gctgcgacgg gccgccgccg tgatcctcca gtcgaccggc gcgcgccggg 4260 

tcctgctgaa cgccctggac gcacgggcca ccggggaact cgccggaggg atgctgggca 4320 

aggccccgga caccctcctc gtacgggccc tgcacgagcg ctccgccggg aacccgtact 4380 

tcctcgtcca gctcctccgc tcgctccggc aggggctcgc cgccgcctgg gagacggaga 4440 

tcccggacga gctggccggg gtcgtgctgc aacggctgtc gagcgtgccg cccgccgtgc 4500 

gccgggtgct cgacatctgc gcggtcgtgg agcgcagttg cgaacggcgt gtgatcgaga 4560 

ccgtgctgcg ccatgaggga atcccgctgg agaacgtccg tacggcggtc cgcggcggtc 4 620 

tgctggagga agaccccgac gaccccgggc ggctgaggtt cgtgcatccg ctggtccggg 4680 

aggccgtctg ggacgacctg gagaacaccc gtcggcccgt gtcccgttcc tccgcgctcg 4740 

gggcgctggc cacggtctga gtcccgggcc ccggggtcct cggcggcggg cggcgcttgc 4800 

gcgctccccg acgccgggct tgatcccccg gggcagccgg acgcgcagcc gggtgcaagg 4860 

ggcggtgccg acactgggcg ggcggcggcc gtggccggtc gccgcccccc acggcccacc 4 920 

gaggagcccc cattggacac gtacgcagcg gatacgtacc cgcggtccgg cacccacccc 4980 

gagccgcgtc ccgacgcacc tccccacgcg cgtcccggga cccgtcccgg cacccgttcc 5040 
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gagccgcgcc cggacccggg cgccgaggcc gcgtggctgc tcgcggcgga ccgcgcccat 5100 

atgttccacc cggtcctgcc ccggggccgc gaggaccgca ccgttctggt ctccggccgc 5160 

ggctgcaccg tacgggacac cgaagggcgc acctatctcg acgcctcgtc ggtgctcgga 5220 

ctgacccaga tcggccatgg acgtgaggag atcgcgcagg ccgccgccga gcagatgcgg 5280 

acactcggtc acttccacac ctggggcacc atcagcaacg acaaggccat ccgactggcc 5340 

gcgcgcctca ccgacctggc gccccagggt ctccagcgcg tctacttcac cagcggcggc 5400 

ggcgagggcg tcgagatcgc cctgcgcatg gcccgttact tccaccaccg caccggcagc 5460 

ccggagcgca cctggatctt gtcgcgccgc accgcctacc acggcatcgg ctacggcagc 5520 

ggtacggtgt cgggctcgcc cgcctaccag gacgggttcg gcccggtgct gccccatgtg 5580 

caccacctca cgccgcccga cccgtaccac gccgagctgt acgacggcga ggacgtcacg 5640 

gagtactgcc tgcgcgaact cgcccgcacc atcgacgaga tcggccccgg gcggatcgcc 5700 

gcgatgatcg gggagccggt catgggcgcg ggcggcgccg tcgtcccgcc gccggactac 5760 

tggccgcgcg tcgccgcgct gctgcgctcc cacggcatcc tgctgatcct ggacgaggtc 5820 

gtcaccgcgt tcggccgcac ggggacctgg ttcgcggccg agcacttcgg ggtgaccccc 5880 

gatctgctgg tgaccgcgaa gggcatcacc tccgggtatg tcccgcacgg ggcggtgctc 5940 

ctgaccgagg aggtcgcgga cgccgtgaac ggggagacgg ggttcccgat cggcttcacc 6000 

tataccggtc accccacggc gtgcgccgtc gcgctcgcca atctcgacat catcgaacgg 6060 

gaagggctgc tggagaacgc ggtgaaggtg ggcgaccacc tcgccgggcg gctggcggcc 6120 

ctgcgcgggc tgcccgccgt gggggacgtc cggcaactgg gcatgatgct cgccgtcgag 6180 

ctggtgtcgg acaagacggc ccgcaccccg ctgccgggcg gcaccctcgg ggtcgtggac 6240 

gcgctgcgcg aggacgcggg cgtcatcgtc cgggccacgc cgcgctccct ggtcctcaat 6300 

ccggcgctcg tgatggaccg ggccacggcg gacgaggtgg cggacgggct ggactcggtg 6360 

ctgcggcggc tggcacccga cgggcggatc ggcgcggccc cccggcgggg gtgacgagac 6420 

cgcgggccgc cacccgcggg gggcgccggg tcggcacagc ggccgacccg gcgccttccc 6480 

cgtttcccgg cgccttttcc gtgccccggc gccgttcccg tggcccctgc ccctgcccct 6540 

gctcgggcgc tcctccctcc gctgtggcgc cgttcccgtt ccagcgcgct gtcgagccgc . 6600 

cgccaagcgc cccgtgccac ggtgggagac cgccgcccga cggggcgcgc ggagcccggc 6660 

aagccgaagg gaagtcccgt ccgatgcgtg cctcttcgcc cagagggttc cgcgtgcacc 6720 

acggtcacgc cgggatcagg gggtcccacg cggacctcgc cgtcatcgcc tccgacgttc 6780 

ccgcggcggt cggcgcggtg ttcacccgtt cgcggttcgc cgcgccgagt gtgctgctca 6840 

gccgggacgc ggtcgccgac gggatcgccc ggggcgtggt ggtgctgtcc ggcaacgcca 6900 

acgccgggac gggcccgcgg gggtacgagg acgccgcgga ggtgcgccat ctggtggccg 6960 

ggatcgtcga ctgcgacgag agggatgtgc tgatcgcctc cacgggaccc gtcggcgagc 7020 

ggtatccgat gtcccgtgtc cgggcccatc tgcgggcggt gcgcgggccc ttaccgggtg 7080 

ccgacttcga cggcgcggcg gcggccgtgc tgggcaccgc gggcgcccgt cccacgatcc 7140 

ggcgggcgcg gtgcggcgac gcgacgctga tcggtgtcgc caagggcccg ggtacgggcc 7200 

cggcggagca ggacgaccgg tcgacgctgg cgttcttctg cacggacgcc caggtgagcc 7260 

ccgtcgtcct cgacgacatc ttccgccggg tcgcggaccg cgccttccac gggctgggct 7320 

tcggcgccga cgcctccacc ggcgacacgg cggccgttct cgccaacggg ctcgcgggcc 7380 

gggtggacct cgtcgcgttc gaacaggtcc tgggcgcgct ggcgctggac ctggtcaggg 7440 

acgtcgtccg ggacagcggc tgcggcggcg ccctggtcac ggtgcgggtc accggggccc 7500 

acgacaccga gcaggccggg cgcgtgggcc gggcggtggt cgacgcgccg tcgctgaggg 7560 

ccgcggtgca cggcccggca cccgactggg cgccggtcgc cgccgtggcg ggtggacacg 7620 

gggacgaagg ccccggccgg tctcccgggc ggatcacgat ccgggtcggc ggccgggagg 7 680 

tcttccccgc cccccgcgac cgggcccgcc cggacgccgt caccgcgtat ccgcacggcg 7740 

gcgaggtgac cgtccatatc gacctcggtg tcccgggccg ggcgcccggc gcgttcacgg 7800 

tccacggctg cgacctcctg gcggggtacc cgcgcctcgg cgccggccgg gccgtctgaa 7860 

cgggcgctcc cgggcggacg gcgaccgcga gggcgcggga gcgcagggaa cacgggagcg 7920 

ggcccggtgg tcgatcggcc accgggcccg ctcccgtcgt tccgtccgct gtccccggcc 7 980 

gccctacccc caccgctgcc cggcgaagtc cacggcgctc tcggcgtcca ccgcgtccac 8040 

cgcgttctcg gcgttctcgg cgtcgtccgc cgccgccccc ggtggcaggg gagagtccac 8100 

cggtgccgac gcgggcgacg tggtggcgcg ggcgtactgg tagagcagtt cggccccgat 8160 

ctccgccgcc agcagggagg tgatccccga cgggtcgtac gccggggaca cctcgaccac 8220 

gtcgaagccg acgggcctga gctgcccgac cacgtcgagc agggtcagca cctcgcgcga 8280 

ggacagcccg ccgggggccg gtgtgccggt gcccggggcg tacgccgggt cgacgacgtc 8340 

gatgtcgacg gagacgtaca gcggcaggcc gccgacggtg cgccggatct gctcggcgat 8400 

gccgcgcggt gagcgccggg tgaagtcggc ggcggtgacg atgctgacgc cgtgcccgcg 8460 

cgcgtagtcc agggagtcgg gccgcggatt gtggccgcgg atgccgacct ggaccaggcg 8520 

ctccgggtcc accaggccct cttcgatggc ccagcggaag ggggtgccgt ggtggtaggt 8580 

gccgccgtag acgggtgggt tggtgtcgct gtgcgcgtcc aggtgcagga cggcgacccg 8640 

gccgtggcgg gcgtgcacgg cgcgcagggc ggccagggag agcgagtggt ccccgcccag 8700 

catcaggaac gcgtcgttgc gttccaggag ccgggtcagg gcgaccgtcg cggtgtccat 87 60 

cgccaggtcc atcgagaagg ggctgaggtc gatgtcgccc ccgtcgacca cgtcgatccg 8820 

gtcgaagacc cctgggcccc ggtcgatgcc gacgccgtgg atcaggctgg actcgtgccg 8880 

gatggcgcgc ggcgcgaacc gcgcgccggg ccggtagctg gtgcctccgt cgtacggggc 8940 

gccgacgacc accacgtcat ggccgatcgg gtcgggccgg tggcgcagcc gcatgaaggt 9000 

cgccggttgg gcgtagcgcg gggagacggc ggtggacacc ctggccgttc cccgcgcacc 9060 

cggccctgct cccgttcccg taccgacgcc cggccacccc gtgcgggctc ccgttcccgt 9120 
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gccgaccccc gttcccgaac gggctcccgt tcccgcgtgg aatcccgttc ccgcgcccgc 9180 

ggcgccgtcc gggccgcggc tgcccctccc tccgagaccg ctcctgccgt tcctgcggcc 9240 

gttgccgctc tgcgggccgg tgcccgcgcc cacgcccgct gcaccgtccg cgccgccgcc 9300 

ggtgccgttg ccgccgccgg tgccgttctg gccaccggtg ccgttctggc cgctcatacg 9360 

accacccggc cctggagcct gagcctgcgc accgcgtcga cggagcgccg caccgtctcg 9420 

ccgaagtcca cgtcctccgg cggcaccgtg tcgatgacca ccgcgtcgta caggcgccgt 9480 

gccatggcgc ccttgacggc cgtcacctcg tcgcgccgga tcccttcggc gaggagcagt 9540 

ccggtccacg cgctggtggt gccggacccc tcgtggatgc ccagcttggg gcgggccacg 9600 

gtctcggcgg gcagcaggcc ggagagggcc tgccgcaaca cccacttgtc ggtgccccgc 9660 

cggcgtttga gcccgggttc gagggagacc agcgcgtcca ggaccgcgcg gtcccagtac 9720 

gggtgggtgg tccacttccc ggcgatgccc gcgaggacgg gggacatctc gttgaggccg 9780 

tcgaagcccg ccatgtcgcc cgcgatctcg tcgtcgaggg accagagcga ggccgtgcgc 9840 

cggtgcatac cgccgagcgg gatgtcggcg ccgtacccgg tgaggatgcg gagcggcccg 9900 

gtgtcgagcc gccggtagag ggcgacgagc ggcagcaggt actccaggac cgtggggtcg 9960 

gtgatctccg cggcggcgac cgcccagggc agttccctga cgagttcggc cgagtggagc 10020 

cggatctcgc tgtgcgcggt gcccaggtgg acggcgaccg agcgggccgc gtcgaactcg 10080 

tcggacacct cggtgcccat cgacacggac cgtgtcccgg gtgccagggc cgccgtgtgg 10140 

gcggcgactc ccccggagtc gatgccgccg gacaggacga cggtgggggc cgcctccccg 10200 

ccgcgcagcc gggtgcggac cgccgtggcg aggcgttcgc cgaccaggtc caccgcctcc 10260 

cgttcgccgg gcagcgcccg ggagagcggg ggtgtccagg tgcggaccgc cctggcggtg 10320 

atgtcggagc cgccgactcc gtgcagcagg agggcggtcc cggcggggac ccggcagacg 10380 

cccgccgccc ccggcgcggt gtgggtgccg gacaggccca gcggccggcc cggctcgtgc 10440 

gccagggtct tcgcctcggt ggcggcgctc agccccgtca cgtcggcgcg cagccacagc 10500 

ggtaccgaac cggcgtggtc ggtggccgcg acggtcgcgc cggtggaggc gtcggtgagc 10560 

agtgcggcga accgtccgtt caggagccgg aaggccccgg ggccccagcg ccgccaggcg 10620 

gccagcagca gttcggcgtc gccgagggcg gcagaggagc cgccgagcgc tccggtcagc 10680 

tcggcgcggt tgtacagctc gcccgccagg agcagccgga cctggccgtc ggcgaccagg 10740 

acgggcggac ggcccagggt cacggccgtt ccgctccaga gcgggtacgc ggtgccgtcg 10800 

tgcacgggga catgggtccc gcggacggcg aagcggggtg cgctgccggg ttcggagtga 10860 

ccgccggggc cgccgccggg gcggccctcg gtgccgatgc gcacccggaa tccgtacacg 10920 

aggtcggggc cgggcatggt gaactcgtcc tccacggtgg tcagatggcc agggcggcga 10980 

aaccgccgga ctggaagtcg taggccaccg gtacctcgat caggaacggg cggccgagtc 11040 

cggcgccctt ggtgagggcg gcgagcagcg aggtgcggtc ggtggcgcgg acggcctcgc 11100 

agccgttggc ctcggcgagc tggacgaagt cgacgcttcc gaagccgacg gcgggggcgt 11160 

gggagcgctg gtgtccgagg ttctggtaca gctcgatcag gccgttgcgg tcgttgttga 11220 

cgacgaccat gacgatcggc aggcccaggc gcacggccgt ctcgatgtcg gcgctgttgg 11280 

agtggaagcc gccgtcgccc gcgatgagga agacgggctc gccgggccgg gcgatctggg 11340 

cggccatggc ggcgggcagt ccgtagccga agctggagca gcccgcggag gtgaggaatc 11400 

cgtacggctg gtcggacttg gcgaagagca cgccgtagtg gcggaagaag ccgatgtcgc 11460 

tgacgaaggt gccgttgtcg aggacggagt tcatgcagtc gatcacctgg tggacccgca 11520 

tgccgtcctc gtactcggtg gggtcggcga ggaattcggc gacgcgggcg cgcagggcgc 11580 

tgaggtcgtg ccgggtcttg ggggcgaggc ccgaggtcgc gtcgtcgagc gcggtgacga 11640 

attcggcgac gttggtgacg atgtcgatgt cggcgcggaa cagctccggg atcgggttga 11700 

cctcgggggc gacccggacc gtggtcttgg cccggccccg cgtccacatg gaggggcgca 117 60 

ggtcctcggc gtagtcgtag ccgatcgcca ggaggaggtc ggcggggccg aagatctcgt 11820 

cgagggccgg gtggccgaga atgccgtcca tgtagccgct gatggcgccg tagttgagcg 11880 

ggtggtcgtg cggcaggacg cccttggcgg tgtaggtggt gacgacgggg atgttcagcc 11940 

gctcggcgag ggcgcgcagg gcgtcgacgg ccccggcgcg gatgacggcg ctaccgacga 12000 

cgaggagggg gttctcggcc tcgcgcacca gctcagcggc ctcgtcgagg cgggcgcgcc 12060 

agtcggcgtc cagggcgtgg gtggcggtgg cccggaccag gggggcgtcg gtgggggtgc 12120 

cgttcagctc ggcgccgagg aggtcgaccg gcaggctgat gaagctggga cccacgggct 12180 

cgatccggct gttgaggacg gcgctgtcga cgaggttgac gatgtcctcg ccgcgttcga 12240 

gctggacgct gaacttggtc agcgggccca tcacggcggt gctgtccagg cactggtggg 12300 

tgacgttggg gtagcagtcg tacgactcgg actgcgcggc cagcgcgatg accgagctgc 12360 

ggtccagggc ggaggtggcg acgccggtgg ccaggttggt catgccgggg cccagggtcg 12420 

cgaagcacgc ctgggggcgg ttggtgatcc gggcgaggac gtccgccatc accccggcgg 12480 

tgaactcgtg ccgggtcagg acgaagtcga gtccttcgac ctcgtcgaag agaatggcgg 12540 

acgcctcccg gccgacgacg ccgaatacat ggtcgacacc gtactggtga agacgttcca 12600 

gcatggcttt cgcggtcgtg gtggccatgg agatctcctt cgcatcggac gggcgccggg 12660 

atggcgcccc ggaaaacgcg gcaccgggcg gtgcgcaccg ggtggcgcac accgtgggtg 12720 

gtggcgttgc cactgtgcgg atcgcctctt ggcggcggtc ggacgcccgg cttggacaga 12780 

atgggcaagg cgcgttcaag gcatggcgtc catcgtcctc gtggcgcttt tcgtgaaatc 12840 

cgtccggcgc cgacggtctc catccgattc cgtccccttc cgtccaccga tccgaggaga 12900 

atccatggat gtcctggccg cgttggagcg caagcccagc ctgaatcttt tccccatcga 12960 

gaaccggctg tcgccgcgcg ccagtgccgc gctggccacc gacgccgtca accgctatcc 13020 

gtactccgag accccggtgg ccgtctacgg cgatgtcacg gggctggccg aggtgtacgc 13080 

gtactgcgag gacctggcca agcgcttctt cggggcgcgc cacgccggtg tgcagttcct 13140 

gtccggtctg cacaccatgc acaccgtgct gaccgccctg accccgcccg gcgggcgcgt 13200 
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cctggtcctc gcgccggagg acggcggcca ctacgccacg gtgacgatct gccggggctt 13260 
cggctacgag gtcgagttct taccttcgac cgccggacac ctggagatcg act 13313 



<210> 17 
<211> 18070 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 17 

ggtaccggca tccgacccag gccccgggcg caggacccgg aggcaggcac cggcacaccc 60 

cggccgggcg gcccggctcc cggcggtcgg tgtccggcga cccgcaatcg gcagccgccc 120 

caggcccggg acaggagccc ggctcaaggc accggccctg cgcacccgct gaggcggcag 180 

gttcctgaca gccggcatcc gccagtcggc gcggggcagc cgccccaggc gcccggcccg 240 

gcacacccgt gcgagcgccc ggctcccggc ggtcggtgcc ccggaggcgg cgaccggcag 300 

ccggacacgg ccccgctcgg ggcgcggccc agggcacagg ccctgggcac ccgctcggac 360 

gcccgttcgg acagcaggcc cgtgggaagc cgccggtcag gcccgcaggc agccaccggt 420 

cggcgggcgg atcaggtgtt ggcgggggac tcgtccggga agatctttgt gacgacggtc 480 

ccgtcctcgg tcagatagcc gtgcagcatc ccggggctgc tgtgcggcgc gtcgaagtcg 540 

ccccgggggt cgagggcgat cacgccgccc tgcccgccga gccggggcag gcgcttgacg 600 

atcacctcgt aagcggcgga cgccacgccg agccccttga actcgatcag atgggagagg 660 

gtcgaggtcg ccgcgccccg gatgaacacc tcaccggcgc cggtggcgct cgcggcgacg 720 

gtccggttgt cggcgtaggt cccggccccg atcagcgggg agtcgccgat ccggccgggg 780 

agcttgttgg tgagcccgcc ggtggaggtg gccgccgcga gatcgccgcg ccggtcgagg 840 

gccaccgcgc ccaccgtccc cgtcgactgc gcgtcggcca gtgcctccgg ggccctccgg 900 

gcggcgggat cgcccgcctc ggtctccttc gcgcgcagca gcgcgtccca gcgggcctgg 960 

gtccagtagt agtcctgggt gacggtgcgc agcccgtgcc gggcgccgaa gtcgtcggcg 1020 

ccctcgccgg agaggaggac gtgcttcgac ttctccagca ccagccgggc gccctcgacc 1080 

gggttgcgca gggaggtgac cccggcgacc gctcccgcct tcagatcgga gccccgcatc 1140 

acggaggcgt ccagctcatg cccggcgtcg gcggtgaaga cggcgccctt gcccgcgttg 1200 

aacagcgggt tgtcctccag ttcgcggacg gcggcctcga ccgcgtccag gctgtccccg 1260 

ccgcgcgcga gcacccgctg tccggcgcgg agcgctgcgg cgagcccgtc ccggtacgcc 1320 

ttctcccgtt ccgggccggt cgtctcccgg tccagggcgg ctccggcccc gccgtggacg 1380 

gcgatgacca cgtcacgggc gtccggccgg ggcttccccg gcgcgctccc ccgttccttc 1440 

ttctcctccc gcgcctgctg ctcctgcttc tgttgcgtcg tgtgggccgc cgcggtgggt 1500 

ccatggccgc ccgaggcccc gggtacgacg atgagcgtgg tcgtcagcac cgcggcggcg 1560 

agcagggagg acgccagcca ggcggtggcg gggcggtggg gcatcgggca ctcctcggga 1620 

cgggggtgag agacgctccg gccgactgta ctgacatgcc catgccccct ctagtgcccc 1680 

ggagccgcct tccgccctcc ccgccgcccg gcggcgcccg cccggcgcgc tcagtccagg 1740 

gccaggtcct ccggggcgga gcgggcgagt ccggcgagtg tgccgagcgc ccgggtcagt 1800 

tcgtccgccg acggcgacgc caggcccagc cggaccgcgt gcggtgtacg gccctgcccg 1860 

gcgcagaacg cggcggcggg cgtcaccccg atcccgtgcc gcgcggcggc ggcgacgaag 1920 

gtgtcggcgc gccaggggcg gggcagcacc caccagcagt ggtacgagcc ggggtcgccc 1980 

gacacggcga agccgtcgag cgcgcgccgg gcgatctcct gccgtacgcc cgcgtcccgc 2040 

cgcttggcgc gtaccagcgc gtcgaccgtg ccgtcggtct gccagcggac cgccgcctcc 2100 

agcgcgaacc gcgcggggcc gagaccgccg gagcgcagcg cggcgccgac cgctccgtcg 2160 

agccccgggg gcaccaccgc gaaccccagg gtcagcccgg gggcgagccg cttggagagg 2220 

ctgtcgacga gcaccgtccg cccgggggcg accgccgcga gcggagccgt gccctcccgc 2280 

aggaagcccc agacggcgtc ctcgaccgcg ggaaggtcca gccgctccag gaccgcggcg 2340 

agctgggcga gacgcccgtc cgacagggtg agggagagcg ggttgtgcag ggtgggctgg 2400 

acatagaccg cccggagcgg agcgctccgg ttggcctcgt ccagcgcctc cggaatcacc 2460 

ccgtccgcgt ccatggcgag ggggacgagc gtgatgccga gccgggccgc gatcgccttg 2520 

accacggggt aggtcagctc ctcgaccccc agtcggcccc ccggcggcac cagcgcgccg 2580 

agcacggcgg agagtgcctg ccgaccgttg cccgcgaaca gcacccgccg ggggtccggc 2640 

cgccagccgc cccgggcgag cagcccggcg gcggcctcgc gcgcctcggg ggtcccggcg 2700 

gcaccggccg gccggagcac ggactccagg acatcgggcc gcagcagccc gccgagcccg 2760 

gtggccagca gcgcggcctg ctcggggacg acggggtggt tcagctccag gtcgatccgg 2820 

cttccggcgg gctcggagag cgcggggccg acgcccgccc gcgccgcgcg gacataggtg 2880 

ccgcgcccca cctcgccgac ggtgagccct ctgcgggcca gctcccggta gacccgggcg 2940 

gcggtggagt cggcgatgcc gcacccgcgg gcgaactccc gctgcggcgg aagccggtcc 3000 

ccggggcgca gcccgcccgt cctgatctcc tcggcgaccg cgtcggccac ctgccggtag 3060 

tccttcatct cccgtacctc ccctgtccgg tggaccgctt cccgcccggc cccgccgacc 3120 

gtgaaacgga agcaccccgt tccggagctc gagctccccg tccggaagct ccccgtccgg 3180 

aagctccccg ttccagaatt gcaccgagag caatattccc tattgcaccg atcaaaacac 3240 

cgatctacgc tcggaattgc ctcacacaga ccgtcgacgc atctgccgca caccggtact 3300 

gacgccccgt cggaccgcac ccgcgcggag ccgtcgcccc gcccgccccg ttcgcgcaca 3360 

ggagagagaa ggagatggtg gagaccagcg cactcgccgg tgtggtgatg gtcgccctcg 3420 
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gaatggtcct caccccggga ccgaacatga tctatctcgt ctcccgcagc atcacccagg 3480 

gccgacgtgc ggggatcatc tcgctgggcg gtgtggccct cggttttctg gtctatctgc 3540 

tcgccgcgaa tctcggcctg tcggtgatct tcgtcgccgt gccggagttg tatgtcgcgg 3600 

tcaaactggc cggtgcggcc tatctggcat atctcgcctg gaacgccctg cggcccggtg 3660 

gcgtgaatgt gttctccccc gaggaggttc cgcacgactc cccgagcagg ctgttcacca 3720 

tggggctgat gacgaacatc ctcaacccca agatcgccgt catgtatctc gcactcatcc 3780 

cgcagttcgt cgacccgaac gcggaccgtg tcctgttcca ggggctgatt ctcggcggtc 3840 

tccagatcgc ggtgagcgtc gcggtcaatc tcgcgatcgt gctggcggcc ggagccatcg 3900 

ccgcctttct cggccgccac cccttctggc tcagggttca gcgccgcgtg atgggcgcgg 3960 

cgctcggtac gctcgcggtc tccctggccc tcgacacctc cgcccccgcc gcacccgtct 4020 

cctgaggccg ccggaccggg agccgacgcg aaggcacccc tgggcaaccg ttcggagagc 4080 

ttatccgtta ccccatgaat cccgatataa gtgcattggc cacttaccca tgcatggaac 4140 

aggccaacct gaccaaaaaa tgagccctcc ccacccggaa tagatgcttc ccagtgtgaa 4200 

gaaatttcat agcgggagcg tctgccgaac aggacggccc atacgccgca aggcagaacg 4260 

gacatcgccg cccgcccggg tccagaaaat tcggaggaca catcggacga ccgtctccgc 4320 

atcggcgtca actcccgatt acagagaata ttgagtacgt atcaaccggg ccttgatcta 4380 

ctcagcctcc attgttctct ccagtcggga tgtgcaatga agtacgacat aaccccacca 4440 

tccggccttc ggttcgacct cctcggcccg ttgaccgtga ccgccggcga gcaacccgtg 4500 

gacctgggcg cgccacggca gcgcgccctg ctcgccctgc tgctcatcga tgtcggcaac 4560 

gtggtcccgc tgccggtcat gaccgcgtcg atctgggggg ccgacccacc gtcccgggtc 4620 

cgggggacgc tccaggctta tgtgtcccga ctgcggaaac tcctgcaccg ccatgaccgt 4680 

tcccttcgcc ttgtccacca gctccagggg tatctcctcg aagtggattc ggcgaaggtg 4740 

gacgccgtgg ttttcgagac acgtgtcagg gagtgccggg aattgagcag ggcccggaac 4800 

cccgaggcca cccgggccgt ggcctggtcc gccctggaga tgtggaaggg cacacccatg 4860 

ggcgagctgc atgattatga atttgtggcg gcggaggccg accggctgga aggaatccgg 4920 

ttacgcgcgc tggagacctg gtcccaggcg tgtctcgatc tccagcacta tgaagaggtt 4 980 

gcatttcagc tcggcgagga gatccaccgc aatccggaac tggaacggct gggcggtctc 5040 

ttcatgcggg cccagtatca ttccggacgg tcggcggaag ccctgttgac gtatgaacgt 5100 

atgcgtaccg cggtggcgga gaatctgggg gccgatatca gtccggagct ccaggaactc 5160 

catggaaaga ttctgcgcca ggaactcacg gagacacccg ccgcgcgatc gacggcctcc 5220 

ctcacacggg cggcgggccc gcacgggccc ccgcccctgg ccgaaaccgg cacccccgcc 5280 

gcacccgcgg acatggccga aaccacggtg gcggaggaaa gcgccgcgcc ccccgccccg 5340 

gcggcgcccg ggaccccgcc ccccatgccg tcccccgtac cgctccccca tccgtcaggg 5400 

gccgtcccgc cggtcacccc ggtgcctccc ccggtccccc gctcggccct ccgttcagcg 54 60 

gcacccgccg agaccgagga cccggaaccg gcgccgcccc ctccccctcc gccgggcggc 5520 

cgactcatcg gccgccgcgc cgaactgcgc aggctgcggc tgctgctgac gaagacccgc 5580 

gcgggccacg gccatgtcct gctggtctgc ggcgaacagg gcatcgggaa gacccggctc 564 0 

ctggagcaca ccgagcacac cctggccgcg ggcgcgttcc gggtggtccg ttcgcactgc 5700 

gtcgccaccc tcccggcacc gggctactgg ccctgggagc acctcgtacg ccagctcgac 57 60 

ccggacagcg gcctcggtga cgacggcgac gccgaccccg tcgcccaggc cgagtggctg 5820 

ccggaacacc acctcaccca ccagatgcgg atctgccgga cggtgctcgc cgcggcgcgg 5880 

cggaccccgc tcctgttgat cctggaggat ctgcacctcg cccacgcgcc ggtcctggat 5940 

gtgctccagc tcctggtcaa acagatcggc caggcccccg tcatggtcgt cgccaccctg 6000 

cgcgagcacg atctcgcccg ggaccccgcc gtccgccggg ccgtgggccg catcctccag 6060 

gcgggcaaca ccggcaccct ccggctggac gggctcaccg aggagcagag ccgggagctg 6120 

atcgtctcgg tcgcgggggc cccgttcgcg ccccatgacg cccaacggct ccagcgcgcc 6180 

tcgggcggca acccgtttct gctgctcagc atggtcacag gggaggacgg cacccaggag 6240 

tgggcacggc cgtgcgtccc gttcgaggtg cgcgaggtgc tgcacgagcg gctgagcgaa 6300 

tgctccccgt ccacccagga cgtgctcacg ctctgcgccg tgctcggcat gagcgtgcgc 6360 

cgaccgctgc tcaccgacat catgtccacg ctcgacatcc cgcacaccgc gctcgacgac 6420 

gcgctcggca cggggctgct gcgccacgac cggaacaccg acggaatggt ccacttcgcc 64 80 

catgggctga cccgggactt cctgctcgac gacaccccgc cggtcacccg cgcccgctgg 6540 

caccaccggg tcgccgccac cctcgccctg cgcttccagc agggcgacga ccacgccgag 6600 

atccgccgcc actgtctggc cgcggcccgt ctgctcggcg cccgcgcggg ggtgcgcccc 6660 

ctgctggcgc tggccgaccg ggagcagtcc cgcttctccc acgcggaggc gctgcgctgg 6720 

ctggagagcg cggtcgcggt cgtcgcggcg ctgccccggg accagccggt gtccgccgtc 67 80 

gaactccagt tgcgcaaacg gatgatggcg ctgcacgcgc tgatggacgg ctatggatcg 6840 

gcccgcgtcg agacgttcct ctcccaggtc acccagtggg aacacgtctt cgacaacacc 6900 

cagcccaccg ggctgctgca cgtccaggcg ctgagcgcgc tcaccacggg ccgccatgag 6960 

caggcggcgg agctggccgg gctgctgcac gagctggccg accacggcgg cggaccggag 7020 

gcccggtcgg cggcctgcta tgtggacggc gtcaccctgt atgtgggcgg acgggtcgac 7080 

gaagccctcg ccgcgctcgc ccagggcacc gagatcacgg acgccctcct ggccggacac 7140 

cgcaggaccg ccgccccgca cggcggcggg cacctccagg accggcgtat cgacttccgc 7200 

gcctatctgg cgctcggcca ctgtctcagc ggcgaccgga ttcagaccca gcgctaccgg 7260 

acggaactcc tccacctcac ccagtcggaa cggtacgacc ggccgtggga ccgggccttc 7320 

gcccgctatg tggacgcgct catcgccgtc acggagtgcg atgtccaggg ggtgtggctg 7380 

gccgcgcggg cggggctcga cctcgccgcc cgctgccagc tcccgttctg gcagcggatg 7440 

ctcgccgtcc ccctcggctg ggccgaggtc caccaggggg cgcacgacaa ggggctggcc 7500 
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cggatgcggg aggcgctgca cgaggcggcc cggcaccgga ccctgctgcg ccgtacgctc 7560 

cacctcggcc tgctcgccga cgccctccag tacacgggcg cccgggaaca ggcccggcgc 7620 

acgatgtcct ccgccgtacg ggagatcgag cgccgcggcg agtacttctg tctccggccg 7680 

cagtggccct gggcccggct cctccacagc cacggcacct ccgccgcggc ggagcaccgg 7740 

gtcgtccacg gcaggcactg acccggggcc ggccggagcc gggcccgtac ggtacgggtc 7800 

cggctccgga cccggcggcc cggagccggg cggggcgggg cggcccgacg gttccggggc 7860 

cggcggttgt gggagggggc ggcccccgat cgctcagacc gggcagacgg cggaccgccg 7 920 

ccccgcccgg cccgagccgc cgcccccggc ccagtgcccg tagtcgcccc gcaggaagac 7980 

caggggcgaa ccctcgcgga tcaccccgag gtcgcgcacc gccccggtga cgaaccagtg 8040 

gtcgcccgcc tccgtctccc ccgccacctc gcagtcgaac cacgcgagcg cgtcgagcag 8100 

gacgggggag ccggtggccg tcgtccggta cggcacctcc cagcgccccg gatcgccccc 8160 

ggcgaaactc cggcagaccg ggccctgatc cgcgccgagc acattgacgc agaaacgccc 8220 

ggccgcccgg agccgcggcc aggtcgtcga cgacctggcc gggaggaaac ccaccagcac 8280 

cggatcgagc gacaccgagg tgaacgtccc caccaccatg gcgggcggcg gctgccccgg 8340 

agcctcggcc ggaccggtga ccaggaccac cccggtggga tagtggcccg ccacccggcg 8400 

cagcagactc ccggacacgg acccgtgggt gtgcgcggaa aggcccggag gccgggtcac 8460 

agccacgggt aacgcgcggt gtccttgccc gcgtaatcgg ggtccagata gacgaaggcc 8520 

cggtggacga ggaagtcccg cacctcgtag accgtgcacc agcgcccggc ggcccactcg 8580 

gggtcacccg cccgccacgg cccgtcccgg tgctcaccgt gggtggtgcc ctccgcggcg 8640 

aggagttcgg tcccggtcag aatccagttg acggaccaca gatggtgggt gatcgagcgg 8700 

atggtgcccc cgaggtcgtc gaagagccgg gcgatctcgg acttgccccg ggccagaccc 87 60 

cacttgggga agaagaagac cgcgtcctcg gcgaagtagt cgatcgcggg ggtgccgtcg 8820 

ctgccgacgc cgccgttgtc gaacgccttg aagtacgcgg tgatgaccgc cttgcgctgc 8880 

tcgtccgtca taccggccga tgccacggac atgaaacgac ctccagagat tccgggtggc 8940 

tgtgctgggg ctgcggaagg ggtgtccccc gcgaaggacg gcggacgccg cggacgccgc 9000 

ggccgtctcc ccggcggacg ggtcccagcg tcctggagag ggcttggcgg cggcttgacg 9060 

ccgtgctgtc ccgcggcttg cggaacgcga agtaccggcc agcgtacggg cgttgcaccg 9120 

gacgtgtacg ccggtcggga cccctcgtac ccccggagcc ggccgacccc ggcggctccg 9180 

ggggtacgga cgcgccggac cggcccgagc gagccggacg ggtcggacgg tgcgcgtggt 9240 

tccggtgtgt cggacagctc ggacggaccg gacggtgcgc gtggttccgg tgtgtcggac 9300 

agctcggacg ggtcggacgg tgcgcgtggt tccggcacgc cggacgggtc agttgccgat 9360 

catggcgagc aatgccgggg tgtaccgctc cccggacacc gggtgggaga tcgcggccgt 9420 

cacctccgcg agggaccggt cgtccagccg gatcgaggcg gcggcgagat tgtccgcgag 9480 

atgggccggg ttcgcggtgc ccgggatcgg gacgacgtcc tcgccccggt ggtgcagcca 9540 

ggcgagcgcg agctgtgcca gggtcagccc cagaccgtcc gcgaccgggc gcagccggtg 9600 

cagcaacgag cggttgcgcg cgagggccgg agcgctgaac cggggctggc cccggcggaa 9660 

gtcctcgtcc cccagatcgt cggtggtgcg gatggtgccg gtgagaaaac cccgtcccag 9720 

aggggcgtaa gcgacgatcc cgatccccag ctcccggcag acgggcacca cctcgtcctc 9780 

gatcccgcgc gaccacaggc tccactcgct ctgcaccgcc gtcaccgggt gcaccgcgtc 9840 

cgcccggcgc agcgtggccg cggagggctc ggagagaccg agcctgcgga ccttgccctc 9900 

gcgcaccagc tcggccaccg cacccacggt ctcctcgatc ggcaccgccg ggtccgtcca 9960 

gtgctggtag tacaggtcga tgcggtcggt gccgagacga cgcagggacc gttcgcaggc 10020 

cgcgcggacg taggacggct cgccgcacaa gccctgggag gcgccgtcgg acgagcgcac 10080 

catgccgaac ttggtggcga tcagcacctc gtcccggcgg cccgcgaccg cccgtccgag 10140 

cagctcctca ccggcgccga gcccctggac gtcggcggtg tccagcaggg tgaccccggc 10200 

gtcgacggcg gcgcggatgg tggccgtcgc ccgggcgcgg tccgggcgtc cgtagaagtc 10260 

ggtggtcggc aggcagccga gcccctgggc actgaccgga aggtcccgca gggcgcggac 10320 

cggcggacgc ggaaccgcgg cggacacgga accggccggg gactcgggcg gagagcggga 10380 

catacggaac ctccacaggc ggagccggga acgggacgag ggcgaggacg ggacggaacg 10440 

aaggagagga cgggacggac agcacggacg ggacggacgg aacggagtcg ggaaccgggg 10500 

ggggtgaccg gaaccgggcc gtccttggcc ctcccccgtc ctccccgcca tccgccgttc 10560 

tcccccgttc cctctcccgt cctccagcca acaccgccgc cctttccaag cgcttgacac 10620 

ggcaccgaca gccgccgccg ggcgcccgat ggggacccgt gcccgccggt gagcggcggt 10680 

gagcgccggt acgggacccc acgcgccgcc gcccgggcgc ccgccagggc ccgcgcggcc 10740 

accccggccc gccccggccg gagcggcgat ccgggccgct cgctgcaaga ggaacatcca 10800 

cagccgcaca aggagcgctc cgcacagtgg gcaccacgtc cgccccgtcc cccacaccgt 10860 

ggccggtccc caccggacag cacagcaccg cacagcacca catcgcacgg cacagcacag 10920 

caccaccggc acgaggaacc aaggaaagga accacaccac catgacctca gtggactgca 10980 

ccgcgtacgg ccccgagctg cgcgcgctcg ccgcccggct gccccggacc ccccgggccg 11040 

acctgtacgc cttcctggac gccgcgcaca cagccgccgc ctcgctcccc ggcgccctcg 11100 

ccaccgcgct ggacaccttc aacgccgagg gcagcgagga cggccatctg ctgctgcgcg 11160 

gcctcccggt ggaggccgac gccgacctcc ccaccacccc gagcagcacc ccggcgcccg 11220 

aggaccgctc cctgctgacc atggaggcca tgctcggact ggtgggccgc cggctcggtc 11280 

tgcacacggg gtaccgggag ctgcgctcgg gcacggtcta ccacgacgtg tacccgtcgc 11340 

ccggcgcgca ccacctgtcc tcggagacct ccgagacgct gctggagttc cacacggaga 11400 

tggcctacca ccggctccag ccgaactacg tcatgctggc ctgctcccgg gccgaccacg 11460 

agcgcacggc ggccacactc gtcgcctcgg tccgcaaggc gctgcccctg ctggacgaga 11520 

ggacccgggc ccggctcctc gaccggagga tgccctgctg cgtggatgtg gccttccgcg 11580 
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gcggggtgga cgacccgggc gccatcgccc aggtcaaacc gctctacggg gacgcggacg 
atcccttcct cgggtacgac cgcgagctgc tggcgccgga ggaccccgcg gacaaggagg 
ccgtcgccgc cctgtccaag gcgctcgacg aggtcacgga ggcggtgtat ctggagcccg 
gcgatctgct gatcgtcgac aacttccgca ccacgcacgc gcggacgccg ttctcgcccc 
gctgggacgg gaaggaccgc tggctgcacc gcgtctacat ccgcaccgac cgcaatggac 
agctctccgg cggcgagcgc gcgggcgacg tcgtcgcctt cacaccgcgc ggctgagctc 
ccgggtccga caccgcgcgg ctgaacccac ggtccggggc ccacggtccg gcaccgcgcg 
gctgagcccc cgggtccggc agcgggcggc tgaacccccg ccccgggcca ccgcccgacc 
gcccccgcgc accggacgcg cccgcctgta cggcggtccc gcccgggccc gtacacctga 
agcgcccggc ggaccgccgc cccgccgggg gacggacaga gccgggtgcg ggaggacgtc 
ctcccgcacc cggctcccac cgttccgcac cgaccgcacc cgaccgtgcc gcaggcgcca 
ccggcaccgc accgcccgcg ccggcagcca ccacaggcgc cacgccgccc gcacggtgcc 
cgcgctgctc agcccccgtc caccgggctg tccagcagcc gccgcagcgc gcccccgatg 
aactcccggt cggcggccga ccccccggac cccgcgagat gcccccacac tcccgggatc 
acctccagcg aggcatacgg cagcagatcg gccacccgct tctcgtcctc gacggcgaaa 
cacacgtcca gggcgcccgg cagcaccacg gcccgcgccg tgacggaggc cagcgccgcc 
tcgacgctcc ccccggcccc gggtgtcgcc cccacatccg tgttctccca ggtgcgcacc 
atggtgagca gatccgcggc gccgggcccg gagaggaaga cctgctccca gaagccggtg 
aggtactcct cgcgggtggc gaaacccagc tcccggtggg cacggcgggc ccagaaggaa 
cgcgaggtcc cccacccggc gaacacccgg cccgccgcct tccgcccccg ctccccggcg 
tcggcgctga gcgccgcggc cagaccggac agcaggacca ggctgtgcgg gctgctcacc 
ggcgccccgc agatcggggc gatccggcgc accatccccg gatgcgacac ggcccactgg 
taggcgtggg ccgcgcccat cgaccagccc gtgaccaggg ccagttcccg tacccccagc 
tcctcggtga gcagccggtg ctgcgccgcg acattgtcct gcggagtgat cagcggaaag 
cgggaccccg acgggtggtt gccgggcgag ctggagaccc cgttgccgaa gagtccggcg 
gtgacgacgc agtaccgccg ggtgtccagc ggcagccccg caccgatcag ccagtcgtac 
ccggtgtggt cccggccgaa gaacgacgga cagagcacca cgttcgtccc gtcggcgttc 
ggcgtgccgt acatggcgta accgatccgg gcgtcccgca ggacctcccc gtccagcaac 
ggcagttcgt cgatctcgaa tatgcggcat tccaccgctg acctccttgt tcgatccccc 
cggacaacag gtcggtcgtg gccggagact cagagccagt tgggggcgat ctcggtggcc 
cacagctcca ggctgcgcag ctggacatcg tgcgggatca gcccggagta ctggcactgg 
agcagatact ccggatcgtg ccgctccacc agcttctcga tcatgcggtt gatgtcgtcc 
ggggtgccga cccactccag cccccggtcg accagggtct tgtagtccga gccgatcgga 
cccgtctcgc cggtcgcgcg cagcgcctcg gtgaagccca tggggccgaa ccagttctcg 
aagatgaagc cgccgccgcg ggacgcccag tggtgggcct cgccggagtc ccgggagacc 
aggacgtcct tcatcacccc gacccgctcg ccccgccgca gggtgccgtg gcccgccgcc 
tcggcctcct cccggtagat gtccatcagc cgggcgacga tctggtcgtc ggtgttcatc 
aggatcggca ccacgccctc ccgggcacag aaccggaacg tgtcctcact gaagctgaac 
ggctggaaga cgggcgggtg ggggcgctgg tagggcttgg gcgcgatgcc cacctcgcgg 
atgacgccgt tctcgtcgag gccccggccg tagcggcgca ccgcctcgta ggggaactcc 
aggtccggca ccgggatcgt ccactgctcc ccggagtggg tgaacgtctc ggtcgtccac 
gccttcttga tgatctccca gtgctcctcg aagagggcac gattgcgccg gtcccgctcc 
ccggcgtcgg acagggtgcc gccgaccccg tacacctgcc ccatgatgtc ggcccagcgc 
ttctggaacc cgcgcgcgat cccgacgaag gcgcggcccc gggtcatgtg gtcgagcatc 
gccagatcct cggccagccg cagcggattg tgcagcggca ggacgttggc catctggccg 
acccggatgt gccgggtctg catgccgagg tagagcccca gcatgatcgg gttgttggag 
acctcgaaac cctcggtgtg gaagtggtgc tcggtgaagg acagtcccca gtagccgagt 
tcgtcggccg cctgcgcctg ccgggtgagc tgccggagca tgttctggta gttctgcgga 
ttgacccccg ccataccccg ctggacctgc gcatgactgc cgaccgttgg cagatagaag 
agaatggact tcaccctggc tcctccggtt cgcggcgccc tccattgacg tgcgccgaaa 
gcggctcgac cgtcccactc cgcccttgag ttccgtctga cgccgcgcca gtcggcgggc 
cgtccgccgg ggtgcccgcc ggggtccgca cccgccggac ggcacggcgc gcaccgcgcg 
cgcggcgctt cggggcaccg ggctcgacgg ggtgctcagc gggacgtcca acggaaggca 
agcccccgta cccagcctgg tcaaggcgct catcgccatt ccctgaggag gtcccgcctt 
gaccacagca atctccgcgc tcccgaccgt gcccggctcc ggactcgaag cactggaccg 
tgccaccctc atccacccca ccctctccgg aaacaccgcg gaacggatcg tgctgacctc 
ggggtccggc agccgggtcc gcgacaccga cggccgggag tacctggacg cgagcgccgt 
cctcggggtg acccaggtgg gccacggccg ggccgagctg gcccgggtcg cggccgagca 
gatggcccgg ctggagtact tccacacctg ggggacgatc agcaacgacc gggcggtgga 
gctggcggca cggctggtgg ggctgagccc ggagccgctg acccgcgtct acttcaccag 
cggcggggcc gagggcaacg agatcgccct gcggatggcc cggctctacc accaccggcg 
cggggagtcc gcccgtacct ggatactctc ccgccggtcg gcctaccacg gcgtcggata 
cggcagcggc ggcgtcaccg gcttccccgc ctaccaccag ggcttcggcc cctccctccc 
ggacgtcgac ttcctgaccc cgccgcagcc ctaccgccgg gagctgttcg ccggttccga 
cgtcaccgac ttctgcctcg ccgaactgcg cgagaccatc gaccggatcg gcccggagcg 
gatcgcggcg atgatcggcg agccgatcat gggcgcggtc ggcgccgcgg ccccgcccgc 
cgactactgg ccccgggtcg ccgagctgct gcactcctac ggcatcctgc tgatctccga 
cgaggtgatc acggggtacg ggcgcaccgg gcactggttc gccgccgacc acttcggcgt 
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ggtcccggac atcatggtca ccgccaaggg catcacctcg gggtatgtgc cgcacggcgc 15720 

cgtcctgacc accgaggccg tcgccgacga ggtcgtcggc gaccagggct tcccggcggg 15780 

cttcacctac agcggccatg ccacggcctg cgcggtggcc ctggccaacc tggacatcat 15840 

cgagcgcgag aatctgctcg acaacgccag caccgtcggc gcctacctgg gcaaacgcct 15900 

ggccgagctg agcgatctgc cgatcgtcgg ggacgtccgg cagaccggtc tgatgctcgg 15960 

tgtcgaactg gtcgccgacc gcggaacccg ggagccgctg ccgggcgccg ccgtcgccga 16020 

ggccctgcgc gagcgggcgg gcatcctgct gcgcgccaac ggcaacgccc tcatcgtcaa 16080 

ccccccgctg atcttcaccc aggaagacgc cgacgaactc gtggcgggcc tgcgctccgt 16140 

actcgcccgc accaggccgg acggccgggt gctctgaccc ctttggccct ccccggcccc 16200 

accggggcac caccccgccg caccccgagc gcaaaaagac ccctctgcct gcgtttccgc 16260 

aggtcagagg ggtctggtgc agtggagcct aggggagtcg aacccctgac atctgccatg 16320 

caaagacagc gctctaccaa ctgagctaag gccccgaagc gacagaacgg ccctggactg 16380 

ctccgtcccg gccactgccg cagaccagag taccgggtgt tcccggtgat cctccaaaac 16440 

attgaggtct cccggtgggc gaccactctc cgtaagatgc tcgacgtggt tcgcagcagc 16500 

gaagcccgct tggggaagcg atggggagac gcgcatggac gccgctcagc aggagacgac 16560 

cgcaagagcc cgggagctac agcgaagctg gtacggggag cccctggggg ccctgttccg 16620 

caggctgata gacgatctgg ggctgaacca ggcgcgtctc gcggcggtgc tgggcctctc 16680 

cgcccccatg ctctcccagc tcatgagcgg ccagcgggcc aagatcggca acccggccgt 16740 

ggtccaacgg gtccaggcgc tccaggagtt ggccggacag gtggccgacg gcagcgtcag 16800 

cgcggtggag gccaccgacc gcatggagga gatcaagaag tcgcagggag gctccgtcct 16860 

gaccgcgaac agccagacca ccaacagctc gggggcgccg accgtccgcc gggtcgtccg 16920 

ggagatccag tcgctgctgc ggtccgtgtc cgccgcgggg gacatcatcg acgcggcgaa 16980 

ctccctcgcc ccgacccatc cggagctggc agagttcctg cgggtgtacg gggccgggcg 17040 

caccgcggac gccgtggcgc actacgagtc ccaccagagc tgacgaccga ggccggcccc 17100 

ggaacggacc agagcctcat gagggacggg gagcggacgc ggcaccatgg gtgaggtctt 17160 

cgccggccgg tacgagctgg tcgacccgat cggacgcgga ggggtcggcg cggtctggcg 17220 

cgcctgggac caccggcgcc gccgctatgt ggcggccaag gtgctccagc agagcgacgc 17280 

gcacaccctg ctgcgcttcg tccgcgagca ggccctgcgg atcgaccatc cccatgtcct 17340 

ggccccggcg agctgggccg cggacgacga caaagtcctc ttcaccatgg atctcgtggg 17 400 

cggcggatca ctcgcgcacg tgatcggcga ctacggcccg ctcccgccgc gctatgtgtg 174 60 

cgccctgctg gaccaactcc tctccgggct cgccgcggtg cacgccgagg gcgtggtgca 17520 

ccgcgacatc aaaccggcga acatcctgat ggaggccacc gggacgggcc gcccccatct 17580 

gcgcctgtcc gacttcggca tctccatgcg caagggcgag ccccggctga ccgagaccaa 17 640 

ctatgtcgtg ggtacgcccg gttacttcgc ccccgagcag gtcgagggcg cggagccgga 17700 

cttccccgcc gatctcttcg ccgtcggcct ggtcgccctc tatctgctgg agggtcagaa 177 60 

acccgacacc aaggccctgg tggacttctt caccgcccat ggcacccccg gtgctccccg 17820 

ggggataccg gagccgctgt ggcaggtgct cgcggggctg atccagcccg accccgccgc 17880 

ccggttccgt acggcgacgg gggcccggaa ggccctcgcc gccgccgtgg aactgcttcc 17940 

cgagagcggc cccgacgacg aaccggtgga gatattcgac caactgggcc cgctgccgcc 18000 

ggggttcggc cccggcggcc ccgagaacac gccgccctcc ggtctgctgc gctcggcggc 18060 

ctccggtacc 18070 



<210> 18 
<211> 1668 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 18 

atggccacca cgaccgcgaa agccatgctg gaacgtcttc accagtacgg tgtcgaccat 60 

gtattcggcg tcgtcggccg ggaggcgtcc gccattctct tcgacgaggt cgaaggactc 120 

gacttcgtcc tgacccggca cgagttcacc gccggggtga tggcggacgt cctcgcccgg 180 

atcaccaacc gcccccaggc gtgcttcgcg accctgggcc ccggcatgac caacctggcc 240 

accggcgtcg ccacctccgc cctggaccgc agctcggtca tcgcgctggc cgcgcagtcc 300 

gagtcgtacg actgctaccc caacgtcacc caccagtgcc tggacagcac cgccgtgatg 360 

ggcccgctga ccaagttcag cgtccagctc gaacgcggcg aggacatcgt caacctcgtc 420 

gacagcgccg tcctcaacag ccggatcgag cccgtgggtc ccagcttcat cagcctgccg 480 

gtcgacctcc tcggcgccga gctgaacggc acccccaccg acgcccccct ggtccgggcc 540 

accgccaccc acgccctgga cgccgactgg cgcgcccgcc tcgacgaggc cgctgagctg 600 

gtgcgcgagg ccgagaaccc cctcctcgtc gtcggtagcg ccgtcatccg cgccggggcc 660 

gtcgacgccc tgcgcgccct cgccgagcgg ctgaacatcc ccgtcgtcac cacctacacc 720 

gccaagggcg tcctgccgca cgaccacccg ctcaactacg gcgccatcag cggctacatg 780 

gacggcattc tcggccaccc ggccctcgac gagatcttcg gccccgccga cctcctcctg 840 

gcgatcggct acgactacgc cgaggacctg cgcccctcca tgtggacgcg gggccgggcc 900 

aagaccacgg tccgggtcgc ccccgaggtc aacccgatcc cggagctgtt ccgcgccgac 960 

atcgacatcg tcaccaacgt cgccgaattc gtcaccgcgc tcgacgacgc gacctcgggc 1020 

ctcgccccca agacccggca cgacctcagc gccctgcgcg cccgcgtcgc cgaattcctc 1080 
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gccgacccca ccgagtacga ggacggcatg cgggtccacc aggtgatcga ctgcatgaac 1140 

tccgtcctcg acaacggcac cttcgtcagc gacatcggct tcttccgcca ctacggcgtg 1200 

ctcttcgcca agtccgacca gccgtacgga ttcctcacct ccgcgggctg ctccagcttc 1260 

ggctacggac tgcccgccgc catggccgcc cagatcgccc ggcccggcga gcccgtcttc 1320 

ctcatcgcgg gcgacggcgg cttccactcc aacagcgccg acatcgagac ggccgtgcgc 1380 

ctgggcctgc cgatcgtcat ggtcgtcgtc aacaacgacc gcaacggcct gatcgagctg 14 40 

taccagaacc tcggacacca gcgctcccac gcccccgccg tcggcttcgg aagcgtcgac 1500 

ttcgtccagc tcgccgaggc caacggctgc gaggccgtcc gcgccaccga ccgcacctcg 1560 

ctgctcgccg ccctcaccaa gggcgccgga ctcggccgcc cgttcctgat cgaggtaccg 1620 

gtggcctacg acttccagtc cggcggtttc gccgccctgg ccatctga 1668 

<210> 19 
<211> 1583 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 19 

atgcccggcc ccgacctcgt gtacggattc cgggtgcgca tcggcaccga gggccgcccc 60 

ggcggcggcc ccggcggtca ctccgaaccc ggcagcgcac cccgcttcgc cgtccgcggg 120 

acccatgtcc ccgtgcacga cggcaccgcg tacccgctct ggagcggaac ggccgtgacc 180 

ctgggccgtc cgcccgtcct ggtcgccgac ggccaggtcc ggctgctcct ggcgggcgag 240 

ctgtacaacc gcgccgagct gaccggagcg ctcggcggct cctctgccgc cctcggcgac 300 

gccgaactgc tgctggccgc ctggcggcgc tggggccccg gggccttccg gctcctgaac 360 

ggacggttcg ccgcactgct caccgacgcc tccaccggcg cgaccgtcgc ggccaccgac 420 

cacgccggtt cggtaccgct gtggctgcgc gccgacgtga cggggctgag cgccgccacc 480 

gaggcgaaga ccctggcgca cgagccgggc cggccgctgg gcctgtccgg cacccacacc 540 

cgccgggggc ggcgggcgtc tgccgggtcc ccgccgggac cgccctcctg ctgcacggag 600 

tcggcggctc cgacatcacc gccagggcgg tccgcacctg gacacccccg ctctcccggg 660 

cgctgcccgg cgaacgggag gcggtggacc tggtcggcga acgcctcgcc acggcggtcc 720 

gcacccggct gcgcggcggg gaggcggccc ccaccgtcgt cctgtccggc ggcatcgact 780 

ccgggggagt cgccgcccac acggcggccc tggcacccgg gacacggtcc gtgtcgatgg 840 

gcaccgaggt gtccgacgag ttcgacgcgg cccgctcggt cgccgtccac ctgggcaccg 900 

cgcacagcga gatccggctc cactcggccg aactcgtcag ggaactgccc tgggcggtcg 960 

ccgccgcgga gatcaccgac cccacggtcc tggagtacct gctgccgctc gtcgccctct 1020 

accggcggct cgacaccggg ccgctccgca tcctcaccgg gtacggcgcc gacatcccgc 1080 

tcggcggtat gcaccggcgc acggcctcgc tctggtccct cgacgacgag atcgcgggcg 1140 

acatggcggg cttcgacggc ctcaacgaga tgtcccccgt cctcgcgggc atcgccggga 1200 

agtggaccac ccacccgtac tgggaccgcg cggtcctgga cgcgctggtc tccctcgaac 1260 

ccgggctcaa acgccggcgg ggcaccgaca agtgggtgtt gcggcaggcc ctctccggcc 1320 

tgctgcccgc cgagaccgtg gcccgcccca agctgggcat ccacgagggg tccggcacca 1380 

ccagcgcgtg gaccggactg ctcctcgccg aagggatccg gcgcgacgag gtgacggccg 1440 

tcaagggcgc catggcacgg cgcctgtacg acgcggtggt catcgacacg gtgccgccgg 1500 

aggacgtgga cttcggcgag acggtgcggc gctccgtcga cgcggtgcgc aggctcaggc 1560 

tccagggccg ggtggtcgta tga 1583 

<210> 20 
<211> 1056 
<212> DNA 

<213> Streptomyces clavuligerus 
<400> 20 

gtgtccaccg ccgtctcccc gcgctacgcc caaccggcga ccttcatgcg gctgcgccac 60 

cggcccgacc cgatcggcca tgacgtggtg gtcgtcggcg ccccgtacga cggaggcacc 120 

agctaccggc ccggcgcgcg gttcgcgccg cgcgccatcc ggcacgagtc cagcctgatc 180 

cacggcgtcg gcatcgaccg gggcccaggg gtcttcgacc ggatcgacgt ggtcgacggg 240 

ggcgacatcg acctcagccc cttctcgatg gacctggcga tggacaccgc gacggtcgcc 300 

ctgacccggc tcctggaacg caacgacgcg ttcctgatgc tgggcgggga ccactcgctc 360 

tccctggccg ccctgcgcgc cgtgcacgcc cgccacggcc gggtcgccgt cctgcacctg 420 

gacgcgcaca gcgacaccaa cccacccgtc tacggcggca cctaccacca cggcaccccc 480 

ttccgctggg ccatcgaaga gggcctggtg gacccggagc gcctggtcca ggtcggcatc 540 

cgcggccaca atccgcggcc cgactccctg gactacgcgc gcgggcacgg cgtcagcatc 600 

gtcaccgccg ccgacttcac ccggcgctca ccgcgcggca tcgccgagca gatccggcgc 660 

accgtcggcg gcctgccgct gtacgtctcc gtcgacatcg acgtcgtcga cccggcgtac 720 

gccccgggca ccggcacacc ggcccccggc gggctgtcct cgcgcgaggt gctgaccctg 780 

ctcgacgtgg tcgggcagct caggcccgtc ggcttcgacg tggtcgaggt gtccccggcg 840 

tacgacccgt cggggatcac ctccctgctg gcggcggaga tcggggccga actgctctac 900 

cagtacgccc gcgccaccac gtcgcccgcg tcggcaccgg tggactctcc cctgccaccg 960 

ggggcggcgg cggacgacgc cgagaacgcc gagaacgcgg tggacgcggt ggacgccgag 1020 
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agcgccgtgg acttcgccgg gcagcggtgg gggtag 1056 
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<213> Streptomyces clavuligerus 
<400> 22 

Val Thr Arg Pro Pro Gly Leu Ser Ala His Thr His Gly Ser Val Ser 

15 10 15 

Gly Ser Leu Leu Arg Arg Val Ala Gly His Tyr Pro Thr Gly Val Val 

20 25 30 

Leu Val Thr Gly Pro Ala Glu Ala Pro Gly Gin Pro Pro Pro Ala Met 

35 40 45 

Val Val Gly Thr Phe Thr Ser Val Ser Leu Asp Pro Val Leu Val Gly 

50 " 55 60 

Phe Leu Pro Ala Arg Ser Ser Thr Thr Trp Pro Arg Leu Arg Ala Ala 
65 70 75 80 

Gly Arg Phe Cys Val Asn Val Leu Gly Ala Asp Gin Gly Pro Val Cys 

85 90 95 

Arg Ser Phe Ala Gly Gly Asp Pro Gly Arg Trp Glu Val Pro Tyr Arg 

100 105 110 

Thr Thr Ala Thr Gly Ser Pro Val Leu Leu Asp Ala Leu Ala Trp Phe 

115 ~ 120 125 

Asp Cys Glu Val Ala Gly Glu Thr Glu Ala Gly Asp His Trp Phe Val 

130 135 140 

Thr Gly Ala Val Arg Asp Leu Gly Val lie Arg Glu Gly Ser Pro Leu 
145 150 155 160 

Val Phe Leu Arg Gly Asp Tyr Gly His Trp Ala Gly Gly Gly Gly Ser 

165 170 175 

Gly Arg Ala Gly Arg Arg Ser Ala Val Cys Pro Val 
180 185 

<210> 23 
<211> 391 
<212> PRT 

<213> Streptomyces clavuligerus 
<400> 23 

Met Arg Ala Ser Ser Pro Arg Gly Phe Arg Val His His Gly His Ala 

15 10 15 

Gly lie Arg Gly Ser His Ala Asp Leu Ala Val lie Ala Ser Asp Val 

20 25 30 

Pro Ala Ala Val Gly Ala Val Phe Thr Arg Ser Arg Phe Ala Ala Pro 

35 40 45 

Ser Val Leu Leu Ser Arg Asp Ala Val Ala Asp Gly lie Ala Arg Gly 

50 55 60 

Val Val Val Leu Ser Gly Asn Ala Asn Ala Gly Thr Gly Pro Arg Gly 
65 70 75 80 

Tyr Glu Asp Ala Ala Glu Val Arg His Leu Val Ala Gly lie Val Asp 

85 90 95 

Cys Asp Glu Arg Asp Val Leu lie Ala Ser Thr Gly Pro Val Gly Glu 

100 105 110 

Arg Tyr Pro Met Ser Arg Val Arg Ala His Leu Arg Ala Val Arg Gly 

115 120 125 

Pro Leu Pro Gly Ala Asp Phe Asp Gly Ala Ala Ala Ala Val Leu Gly 

130 ' 135 140 

Thr Ala Gly Ala Arg Pro Thr lie Arg Arg Ala Arg Cys Gly Asp Ala 
145 150 155 160 

Thr Leu lie Gly Val Ala Lys Gly Pro Gly Thr Gly Pro Ala Glu Gin 

165 170 175 

Asp Asp Arg Ser Thr Leu Ala Phe Phe Cys Thr Asp Ala Gin Val Ser 

180 185 190 

Pro Val Val Leu Asp Asp lie Phe Arg Arg Val Ala Asp Arg Ala Phe 

195 200 205 

His Gly Leu Gly Phe Gly Ala Asp Ala Ser Thr Gly Asp Thr Ala Ala 

210 215 220 

Val Leu Ala Asn Gly Leu Ala Gly Arg Val Asp Leu Val Ala Phe Glu 
225 230 235 240 

Gin Val Leu Gly Ala Leu Ala Leu Asp Leu Val Arg Asp Val Val Arg 

245 250 255 

Asp Ser Gly Cys Gly Gly Ala Leu Val Thr Val Arg Val Thr Gly Ala 
260 265 270 
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His 


Asp 


Thr 
275 


Glu 


Gin 


Ala 


Gly 


Arg 
280 


Val 


Gly Arg Ala Val 
285 


Val 


Asp 


Ala 


Pro 


Ser 
290 


Leu 


Arg 


Ala 


Ala 


Val 
295 


His 


Gly 


Pro Ala Pro Asp 
300 


Trp 


Ala 


Pro 


Val 


Ala 


Ala 


Val 


Ala 


Gly 


Gly 


His 


Gly 


Asp Glu Gly Pro 


Gly 


Arg 


Ser 


305 










310 








315 






320 


Pro 


Gly 


Arg 


He 


Thr 
325 


He 


Arg 


Val 


Gly 


Gly Arg Glu Val 
330 


Phe 


Pro 
335 


Ala 


Pro 


Arg 


Asp 


Arg 
340 


Ala 


Arg 


Pro 


Asp 


Ala 
345 


Val Thr Ala Tyr 


Pro 
350 


His 


Gly 


Gly 


Glu 


Val 
355 


Thr 


Val 


His 


He 


Asp 
360 


Leu 


Gly Val Pro Gly 
365 


Arg 


Ala 


Pro 


Gly 


Ala 
370 


Phe 


Thr 


Val 


His 


Gly 
375 


Cys 


Asp 


Leu Leu Ala Gly 
380 


Tyr 


Pro 


Arg 


Leu 


Gly 


Ala 


Gly 


Arg 


Ala 


Val 














385 










390 

















<210> 24 
<211> 351 
<212> PRT 

<213> Streptomyces clavuligerus 
<400> 24 



Val 


Ser 


Thr 


Ala 


Val 


Ser 


Pro 


Arg 


Tyr 


Ala Gin Pro Ala 


Thr 


Phe 


Met 


1 








5 










10 




15 




Arg 


Leu 


Arg 


His 


Arg 


Pro 


Asp 


Pro 


He 


Gly His Asp Val 


Val 


Val 


Val 








20 










25 




30 






Gly 


Ala 


Pro 


Tyr 


Asp 


Gly 


Gly 


Thr 


Ser 


Tyr Arg Pro Gly 


Ala 


Arg 


Phe 






35 










40 




45 








Ala 


Pro 


Arg 


Ala 


He 


Arg 


His 


Glu 


Ser 


Ser Leu He His 


Gly 


Val 


Gly 




50 










55 






60 








He 


Asp 


Arg 


Gly 


Pro 


Gly 


Val 


Phe 


Asp 


Arg He Asp Val 


Val 


Asp 


Gly 


65 










70 








75 






80 


Gly 


Asp 


He 


Asp 


Leu 


Ser 


Pro 


Phe 


Ser 


Met Asp Leu Ala 


Met 


Asp 


Thr 










85 










90 




95 




Ala 


Thr 


Val 


Ala 


Leu 


Thr 


Arg 


Leu 


Leu 


Glu Arg Asn Asp 


Ala 


Phe 


Leu 








100 










105 




110 






Met 


Leu 


Gly 


Gly 


Asp 


His 


Ser 


Leu 


Ser 


Leu Ala Ala Leu 


Arg 


Ala 


Val 






115 










120 




125 








His 


Ala 


Arg 


His 


Gly 


Arg 


Val 


Ala 


Val 


Leu His Leu Asp 


Ala 


His 


Ser 




130 










135 






140 








Asp 


Thr 


Asn 


Pro 


Pro 


Val 


Tyr 


Gly 


Gly 


Thr Tyr His His 


Gly 


Thr 


Pro 


145 










150 








155 






160 


Phe 


Arg 


Trp 


Ala 


He 


Glu 


Glu 


Gly 


Leu 


Val Asp Pro Glu 


Arg 


Leu 


Val 










165 










170 




175 




Gin 


Val 


Gly 


He 


Arg 


Gly 


His 


Asn 


Pro 


Arg Pro Asp Ser 


Leu 


Asp 


Tyr 








180 










185 




190 






Ala 


Arg 


Gly 


His 


Gly 


Val 


Ser 


He 


Val 


Thr Ala Ala Asp 


Phe 


Thr 


Arg 






195 










200 




205 






Arg 


Ser 


Pro 


Arg 


Gly 


He 


Ala 


Glu 


Gin 


He Arg Arg Thr 


Val 


Gly 


Gly 




210 










215 






220 








Leu 


Pro 


Leu 


Tyr 


Val 


Ser 


Val 


Asp 


He 


Asp Val Val Asp 


Pro 


Ala 


Tyr 


225 










230 








235 






240 


Ala 


Pro 


Gly 


Thr 


Gly 


Thr 


Pro 


Ala 


Pro 


Gly Gly Leu Ser 


Ser 


Arg 


Glu 










245 










250 




255 




Val 


Leu 


Thr 


Leu 


Leu 


Asp 


Val 


Val 


Gly 


Gin Leu Arg Pro 


Val 


Gly 


Phe 








260 










265 




270 






Asp 


Val 


Val 


Glu 


Val 


Ser 


Pro 


Ala 


Tyr 


Asp Pro Ser Gly 


He 


Thr 


Ser 






275 










280 




285 








Leu 


Leu 


Ala 


Ala 


Glu 


He 


Gly 


Ala 


Glu 


Leu Leu Tyr Gin 


Tyr 


Ala 


Arg 




290 










295 






300 








Ala 


Thr 


Thr 


Ser 


Pro 


Ala 


Ser 


Ala 


Pro 


Val Asp Ser Pro 


Leu 


Pro 


Pro 


305 










310 








315 






320 


Gly 


Ala 


Ala 


Ala 


Asp 


Asp 


Ala 


Glu 


Asn 


Ala Glu Asn Ala 


Val 


Asp 


Ala 










325 










330 




335 




Val 


Asp 


Ala 


Glu 


Ser 


Ala 


Val 


Asp 


Phe 


Ala Gly Gin Arg 


Trp 


Gly 










340 










345 




350 
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<210> 25 
<211> 527 
<212> PRT 

<213> Streptomyces clavuligeras 
<400> 25 

Met Pro Gly Pro Asp Leu Val Tyr Gly Phe Arg Val Arg He Gly Thr 

x 5 10 15 

Glu Gly Arg Pro Gly Gly Gly Pro Gly Gly His Ser Glu Pro Gly Ser 

20 25 30 

Ala Pro Arg Phe Ala Val Arg Gly Thr His Val Pro Val His Asp Gly 

35 40 45 

Thr Ala Tyr Pro Leu Trp Ser Gly Thr Ala Val Thr Leu Gly Arg Pro 

50 55 60 

Pro Val Leu Val Ala Asp Gly Gin Val Arg Leu Leu Leu Ala Gly Glu 
65 70 " 75 80 

Leu Tyr Asn Arg Ala Glu Leu Thr Gly Ala Leu Gly Gly Ser Ser Ala 

85 90 95 

Ala Leu Gly Asp Ala Glu Leu Leu Leu Ala Ala Trp Arg Arg Trp Gly 

100 105 HO 

Pro Gly Ala Phe Arg Leu Leu Asn Gly Arg Phe Ala Ala Leu Leu Thr 

115 120 125 

Asp Ala Ser Thr Gly Ala Thr Val Ala Ala Thr Asp His Ala Gly Ser 

130 135 140 

Val Pro Leu Trp Leu Arg Ala Asp Val Thr Gly Leu Ser Ala Ala Thr 
145 ~ 150 155 160 

Glu Ala Lys Thr Leu Ala His Glu Pro Gly Arg Pro Leu Gly Leu Ser 

165 170 175 

Gly Thr His Thr Ala Pro Gly Ala Ala Gly Val Cys Arg Val Pro Ala 

180 185 190 

Gly Thr Ala Leu Leu Leu His Gly Val Gly Gly Ser Asp He Thr Ala 

195 200 205 

Arg Ala Val Arg Thr Trp Thr Pro Pro Leu Ser Arg Ala Leu Pro Gly 

210 215 220 

Glu Arg Glu Ala Val Asp Leu Val Gly Glu Arg Leu Ala Thr Ala Val 
225 230 235 240 

Arg Thr Arg Leu Arg Gly Gly Glu Ala Ala Pro Thr Val Val Leu Ser 

245 250 255 

Gly Gly lie Asp Ser Gly Gly Val Ala Ala His Thr Ala Ala Leu Ala 

260 265 270 

Pro Gly Thr Arg Ser Val Ser Met Gly Thr Glu Val Ser Asp Glu Phe 

275 280 285 

Asp Ala Ala Arg Ser Val Ala Val His Leu Gly Thr Ala His Ser Glu 

290 295 300 

He Arg Leu His Ser Ala Glu Leu Val Arg Glu Leu Pro Trp Ala Val 
305 " 310 315 320 

Ala Ala Ala Glu He Thr Asp Pro Thr Val Leu Glu Tyr Leu Leu Pro 

325 330 335 

Leu Val Ala Leu Tyr Arg Arg Leu Asp Thr Gly Pro Leu Arg He Leu 

340 ~ 345 350 

Thr Gly Tyr Gly Ala Asp He Pro Leu Gly Gly Met His Arg Arg Thr 

355 360 365 

Ala Ser Leu Trp Ser Leu Asp Asp Glu He Ala Gly Asp Met Ala Gly 

370 375 380 

Phe Asp Gly Leu Asn Glu Met Ser Pro Val Leu Ala Gly He Ala Gly 
385 ~ 390 395 400 

Lys Trp Thr Thr His Pro Tyr Trp Asp Arg Ala Val Leu Asp Ala Leu 

405 410 415 

Val Ser Leu Glu Pro Gly Leu Lys Arg Arg Arg Gly Thr Asp Lys Trp 

420 425 430 

Val Leu Arg Gin Ala Leu Ser Gly Leu Leu Pro Ala Glu Thr Val Ala 

435 440 445 

Arg Pro Lys Leu Gly He His Glu Gly Ser Gly Thr Thr Ser Ala Trp 

450 " 455 460 

Thr Gly Leu Leu Leu Ala Glu Gly He Arg Arg Asp Glu Val Thr Ala 
465 470 475 480 

Val Lys Gly Ala Met Ala Arg Arg Leu Tyr Asp Ala Val Val He Asp 
485 490 495 
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Thr Val Pro Pro Glu Asp Val Asp Phe Gly Glu Thr Val Arg Arg Ser 

500 505 510 

Val Asp Ala Val Arg Arg Leu Arg Leu Gin Gly Arg Val Val Val 
515 520 525 

<210> 26 
<211> 555 
<212> PRT 

<213> Streptomyces clavuligerus 
<400> 26 

Met Ala Thr Thr Thr Ala Lys Ala Met Leu Glu Arg Leu His Gin Tyr 

1 5 10 15 

Gly Val Asp His Val Phe Gly Val Val Gly Arg Glu Ala Ser Ala lie 

20 25 30 

Leu Phe Asp Glu Val Glu Gly Leu Asp Phe Val Leu Thr Arg His Glu 

35 40 45 

Phe Thr Ala Gly Val Met Ala Asp Val Leu Ala Arg lie Thr Asn Arg 

50 55 60 

Pro Gin Ala Cys Phe Ala Thr Leu Gly Pro Gly Met Thr Asn Leu Ala 
65 .70 75 80 

Thr Gly Val Ala Thr Ser Ala Leu Asp Arg Ser Ser Val He Ala Leu 

85 90 95 

Ala Ala Gin Ser Glu Ser Tyr Asp Cys Tyr Pro Asn Val Thr His Gin 

100 105 110 

Cys Leu Asp Ser Thr Ala Val Met Gly Pro Leu Thr Lys Phe Ser Val 

115 120 125 

Gin Leu Glu Arg Gly Glu Asp He Val Asn Leu Val Asp Ser Ala Val 

130 135 140 

Leu Asn Ser Arg lie Glu Pro Val Gly Pro Ser Phe He Ser Leu Pro 
145 ** 150 155 160 

Val Asp Leu Leu Gly Ala Glu Leu Asn Gly Thr Pro Thr Asp Ala Pro 

165 170 175 

Leu Val Arg Ala Thr Ala Thr His Ala Leu Asp Ala Asp Trp Arg Ala 

180 185 190 

Arg Leu Asp Glu Ala Ala Glu Leu Val Arg Glu Ala Glu Asn Pro Leu 

195 200 205 

Leu Val Val Gly Ser Ala Val He Arg Ala Gly Ala Val Asp Ala Leu 

210 215 220 

Arg Ala Leu Ala Glu Arg Leu Asn He Pro Val Val Thr Thr Tyr Thr 
225 230 235 240 

Ala Lys Gly Val Leu Pro His Asp His Pro Leu Asn Tyr Gly Ala He 

245 250 255 

Ser Gly Tyr Met Asp Gly He Leu Gly His Pro Ala Leu Asp Glu He 

260 265 270 

Phe Gly Pro Ala Asp Leu Leu Leu Ala He Gly Tyr Asp Tyr Ala Glu 

275 280 285 

Asp Leu Arg Pro Ser Met Trp Thr Arg Gly Arg Ala Lys Thr Thr Val 

290 295 300 

Arg Val Ala Pro Glu Val Asn Pro He Pro Glu Leu Phe Arg Ala Asp 
305 310 315 320 

He Asp He Val Thr Asn Val Ala Glu Phe Val Thr Ala Leu Asp Asp 

325 330 335 

Ala Thr Ser Gly Leu Ala Pro Lys Thr Arg His Asp Leu Ser Ala Leu 

340 345 350 

Arg Ala Arg Val Ala Glu Phe Leu Ala Asp Pro Thr Glu Tyr Glu Asp 

355 360 365 

Gly Met Arg Val His Gin Val He Asp Cys Met Asn Ser Val Leu Asp 

370 375 380 

Asn Gly Thr Phe Val Ser Asp He Gly Phe Phe Arg His Tyr Gly Val 
3'85 390 395 400 

Leu Phe Ala Lys Ser Asp Gin Pro Tyr Gly Phe Leu Thr Ser Ala Gly 

405 410 415 

Cys Ser Ser Phe Gly Tyr Gly Leu Pro Ala Ala Met Ala Ala Gin He 

420 425 430 

Ala Arg Pro Gly Glu Pro Val Phe Leu He Ala Gly Asp Gly Gly Phe 

435 440 445 

His Ser Asn Ser Ala Asp He Glu Thr Ala Val Arg Leu Gly Leu Pro 
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450 455 460 

He Val Met Val Val Val Asn Asn Asp Arg Asn Gly Leu He Glu Leu 
465 470 475 480 

Tyr Gin Asn Leu Gly His Gin Arg Ser His Ala Pro Ala Val Gly Phe 

485 490 495 

Gly Ser Val Asp Phe Val Gin Leu Ala Glu Ala Asn Gly Cys Glu Ala 

500 505 510 

Val Arg Ala Thr Asp Arg Thr Ser Leu Leu Ala Ala Leu Thr Lys Gly 

515 520 525 

Ala Gly Leu Gly Arg Pro Phe Leu He Glu Val Pro Val Ala Tyr Asp 

530 535 540 

Phe Gin Ser Gly Gly Phe Ala Ala Leu Ala He 
545 550 555 
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